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INTRODUCTION 

The Kodiak Management Area extends from Imuya Bay north to Cape Douglas and includes 

Shelikof Strait and the waters of Kodiak, Afognak, and Shuyak Islands (Figure 1). The area 

includes 454 specified salmon streams and lakes. The management area is divided into seven 

districts and 98 statistical areas. The districts and statistical areas are established to facilitate 

stock specific management. 

Five Pacific salmon species are harvested in the Kodiak Management Area. Sockeye salmon are 

economically the most important species followed by pink, chum, coho, and chinook salmon. 

The 1994 catch was 12.1 million fish comprised of 2.9 million sockeye, 2.0 million pink, 739,000 

chum, 296,000 coho, and 23,000 chinook salmon. The 1995 harvest is projected to be 2.4 

million sockeye, 18.2 million pink, 800,000 chum, 3 10,000 coho and 25,000 chinook salmon. 

The Alaska Department of Fish and Game assumed the responsibility of managing Alaska's 

salmon resources in 1960. The goal has been to manage the resource for maximum sustained 

yield. Generally, achievement of this goal is accomplished by: 1) setting and implementing 

escapement objectives by system which will produce the greatest number of harvestable fish and; 

2) deriving techniques necessary to assist fishery managers in obtaining escapement goals and 

optimum harvest. Assignment of catch to river system of origin is a prerequisite for evaluating 

escapement objectives and forecasting returns. In 1985 an expanded salmon commercial catch 

sampling operation was initiated in the Kodiak Management Area for establishing a data base for 

determining stock contribution levels, evaluating escapement goals, and forecasting. The program 

has continued with the current emphasis on sockeye salmon. 

GOAL 

Provide improved management of the Kodiak Management Area (KMA) salmon runs. 



OBJECTIVES 

1. Construct accurate brood tables. 

2. Develop accurate run forecasts. 

3. Evaluate escapement goals and accurately define run timing. 

4. Estimate the composition of sockeye stocks harvested in non-terminal (interception) fisheries. 

TASKS 

1. Collect representative age composition data from selected sockeye fisheries. 

SUPERVISION 

Patti Nelson will supervise the catch sampling at the Port of Kodiak, Larson Bay, and Alitak Bay. 

PERSONNEL 

Personnel assignments at the Port of Kodiak, Larson Bay and Alitak Bay are defined in Table 1. 

Available permanent and seasonal staff will assist in catch sampling at the Port of Kodiak when 

necessary. 

PROCEDURES 

Catch Sampling For Age 

Sockeye salmon catches will be sampled for age by the crew at the Port of Kodiak, Larson Bay 

and at Alitak according to the schedules in Table 2. 

All catch sampling data are toybe representative and random. To ensure that this occurs, mixed 

loads from non-targeted areas are not to be sampled, and there is to be no pre-selection of fish 

for length, sex, condition, or any other factor. 



To ensure that sockeye samples are obtained, the crews will begin sampling the first day of 

delivery from the designated sampling areas each week (Table 2). 

The standard procedures for collecting and recording salmon age data are defined in Appendix 

A. The accuracy of the data and scale sample quality will be the responsibility of the crew 

leaders. If questions or problems arise, do not hesitate to inquire with your supervisor for 

clarification or assistance. 

Periodically inseason, the Alitak crew will send their completed (original) opscan forms and scale 

impression acetates to the Kodiak office for final processing. Correspondence should be directed 

to Patti Nelson. The crew leader will notify the Kodiak office by radio or phone that the data 

are being sent, and will maintain a log book of all out-going samples. The original scale cards 

and copies of the opscan forms should be hand carried to town at the end of the season. All 

scales collected by the Alitak crew will be pressed and aged at Lazy Bay (by Bruce McIntosh) 

prior to being mailed to Kodiak. Original gum cards and a copy of the AWL form will remain 

at Lazy Bay until the end of the season. An updated copy of the sampling log (Figure 2) along 

with acetates and AWL'S should be sent weekly to the Kodiak office. 

Each crew leader should review the Kodiak Management Plan contained in Appendix B. 

At the end of the season the Alitak crew leader will inventory all gear at the camp and send to 

Kodiak that gear which needs repair. The State rifle is the only equipment that must be returned 

to Kodiak. All other equipment can be locked up on-site. 

Age Determination 

Ageing of scales will be conducted only by certified scale readers. As of 24 May, those certified 

to age scales are: Patricia Nelson, Bob Murphy, and Bruce McIntosh. 



Table 1. Salmon catch sampling crew for Kodiak Management Area, 1995. 

Location Name T i t l e  PCN Posit ion Period 

Port o f  Kodiak P a t t i  Nelson FB I 1 4 1 7  Crew Leader 9 Jun - 15 Sept 
Chris Hicks FT I11 1827 Crew 9 Jun - 15 Sept 
Chris Anderson FT I1 7095 Crew 9 Jun - 31 Aug 

A l i  tak Bruce McIntosh FT I11 1594 Crew Leader 9 Jun - 31 Aug 
Rusty Hippchen FT I1 1842 Crew 30 Jun - 15 J u l  
Micah Andresen FT I1 1836 Crew 9 Jun - 15 J u l  

Larson B a y  Chris Hicks FT I11 1827 Crew Leader 9 Jun - 31 Aug 



Table 2. Sockeye salmon catch sampling schedule for the Kodiak Management Area, 1995. 

SAMPLING AREA SAMPLE 
Crew District/Section Geographic Area Statistical Area Season Freq. sizea Data 

Port of Kodiak 

Afognak District, b 
Shuyak Is. Section & Point Banks 
NW Afognak Section t o 251-30 through 70 Jul 6-25 weeklyC 600d Scales 
SV Afognak Section Raspberry Cape 251-10, 20 Jul 6-25 weeklyC 600 Scales 

Mainland ~ i s t r i c t ~  
Dakavak Section Dakavak Bay 262-10 through 55 Jul 6-25 weeklyC 600 Scales 
Outer Kukak Bay Section t o 
Hal10 Bay Section Cape Douglas 
Big River Section 

Katmai and Alinchak Sections 262-60 through 70 Jul 6-25 weeklyC 600 Scales 

Eastside Kodiak District 
Sitkalidak Section Dangerous Cape 258-10 through 53 Jul 6-25 weeklyC 600 Scales 

to Cape Kasiak 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Alitak 

Mainland/Cape Igvak Imuya Bay to 
Cape Aklek 262-75,80,90,95 Jun 9-31.11 15 Twice 600 Scales 

Jul 16-Aug 31 Twice 6 0 0 Scales 

Alitak Bay/Cape Alitak Cape Alitak 257-10,20 Jun 9-Aug 31 Weekly 6 0 0 Scales 

Alitak Bay/Moser Bay Moser/Olga Bay 257-40,41 Jun 9-Aug 31 Weekly 600 Scales 

S . W. Kodiak/ 
Inner, Outer Ayakulik Red River 256-10,20 Jun 9-Aug 31 Weekly 6 0 0 Scales 

S.W. Kodiak/Halibut Bay Halibut/Gurney Bay 256-30,25 Jul 6-Jul 25 Weekly 6 0 0 Scales 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Larson Bay 

N.W. Kodiak/Central Uyak ~a~~ 254-10-40 Jun 9-Aug 31 Weekly 6 0 0 Scales 
N . W . Kodiak/Central Uganik/Viekoda ~ a ~ s ~  253 - 11-35 Jun 9-Aug 31 Weekly 6 0 0 Scales 

S.W. Kodiak Inner/Outer ~ a r l u k ~  255-10 & 20 Jun 9-Aug 31 Weekly 600 Scales 



Table 2. (page 2 of 2) 

a If the required 600-fish sample is not practical to obtain, reduce sample size to 480 fish. 

The goal is to obtain a 600-fish weekly sample from: (1) NW Afognak and Shuyak Island Sections combined; (2) the SW 
Afognak Section; and (3) the Dakavak Bay to Cape Douglas reach of the Mainland District. When no pure samples are available 
from these areas, a combined Mainland and Afognak Districts 1,200-fish sample should be taken. 

Sample each opening if there is more than one opening per week. 

Exclude fish caught terminally at Thorshiem from the mixed stock sample. However, estimate the number of fish caught 
teqminally for each opening; if possible obtain a pure terminal sample (600 fish-ALS) aside from the regular mix-stock fishery 
samples. 

m Primary sample site is Larson Bay; secondary sample site in Port of Kodiak. 



Figure 1. Kodiak Management Area districts and statistical areas, 1995- 



Figure 2. Alitak catch sampling log, 1995. 

D 

GEAR 
TYPE 

GEOGRAPHIC AND STATISTICAL AREA 
SAMPLED 

* 

DELIVERY 
DATE 

CATCH 
DATE CREW 

SPECIES 
SAMPLED 

SCALES 
AGED BY 

SAMPLE 
SIZE COMMENTS 



APPENDIX A 

Procedure for Sampling Adult Salmon 
for age, length, weight, and sex 



Annually, salmon escapements and catches are sampled for age (scales), length, and sex (ALS) 
by field crews throughout the state. This database is essential for sound management of the 
State's salmon resources. 

To be useful, data must be recorded on the mark-sense (AWL) forms neatly and accurately. 
Scale samples must be collected and mounted properly to ensure accurate age determination. The 
following procedures are to be adhered to when sampling for age, length, weight, and sex. 

COMPLETING THE AWL FORMS: 

A completed AWL form and accompanying gum card for sampling sockeye and chum salmon 
are shown in Appendix A.1-2. 

Complete each section on the left side of the AWL form using a No. 2 pencil and darken the 
corresponding blocks as shown in the figures. Make every effort to darken the entire block as 
partially filled blocks are often missed by the optical scanner which reads and records the data 
from the AWL forms. Label only one form at a time to avoid a "carbon paper effect" resulting 
in stray marks. 

Description: 
Record the following: species/area/catch or escapementlgear type (seine, weir, etc.)/samplers 

Card: 
The AWL forms and corresponding gummed card(s) are numbered sequentially by date 
throughout the season starting with 00 1. A separate numbering sequence will be used for each 
species, district, and geographic location. Consult your port supervisor for the current card 
number. Sockeye scale samples will have only 1 gum card per AWL form as shown in 
Appendix A. 1. 

Species: 
Refer to the reverse side of the AWL form for the correct digit. 

Day, Month, Year: 
Use appropriate digits for the date the fish are sampled; for catch sampling, use the date the 
fish were caught. 

District: 
List only one district. Consult area statistical map or project leader for appropriate district. 

Subdistrict (Section): 
List a single subdistrict if it is known and if all the potential samples were caught in that 
section. If more than one section is involved, list each section but do not darken the 
corresponding blocks. Leave blank if the section is unknown. 

Stream: 
Leave blank for catch sampling; escapement sampling consult area statistical map for 
appropriate stream number. 



Location: 
List the appropriate code as shown on Appendix A.3. 

Period: 
List the period in which the fish were caught (Appendix A.4.). 

Project and Gear: 
Refer to the reverse side of the AWL form for the correct code. 

Mesh: 
Leave blank unless specifically instructed by supervisor to do otherwise. 

Type of length measurement: 
Use (2) mid-eye to fork-of-tail. Refer to Appendix A.5. 

# of cards: 
Mark 1 (each AWL form in individually numbered). 

Keep the litho codes in numerical order throughout the season and keep the AWL forms flat, 
dry, and clean. Fish gurry and water curling will cause data to be misinterpreted by the optical 
scanning machine. It is the crew leaders responsibilitv to make sure that all forms are carefully 
edited before returning them to your supervisor. 

GUMMED CARDS: 

Fill out the gum cards as shown in Appendices A.l 

Species: 
Write out completely (sockeye) and fill in appropriate number (2). 

Locality: 
For catch and escapement sampling, write down the area in which fish were caught, followed 
by catch or escapement (e.g. Karluk River escapement; Uganik Bay catch). 

Stat. code and Sampling date: 
Transfer the appropriate digits from the AWL form. 

Gear: 
Write out completely. 

Collector(s): t 

Record the last names of person(s) sampling. 
Remarks: 

Record any pertinent information such as number of scales per fish sampled, vesselltender 
name, etc. Transfer this same information to the top margin of the AWL. 



SAMPLING PROCEDURE: 

A. GENERAL 

1. Place the fish on its right side to sample the left side. 

2. Determine sex of the fish and darken M or F in the sex columns. If any difficulty is 
encountered with this procedure, write "I had trouble sexing these fish" on the top margin 
of the AWL and ask your supervisor for help as soon as possible before sexing additional 
fish. 

3. Measure fish length in millimeters from the mid-eye to fork-of-tail (Appendix AS). Record 
length by blackening the appropriate column blocks on the AWL form. Column 3 on the 
AWL form is used for fish with a length greater than 999 millimeters (Chinook). Measure 
all species of salmon to the nearest mm. Check the calipers periodically to ensure 
measurement accuracy. When escapement sampling, take care to ensure that each 
length corresponds to the appropriate scale mounted on the gummed card as length 
at age is evaluated for each sample. 

4. Remove the "preferred scale" from the fish by grasping its exposed posterior edge with 
forceps and pulling free. Remove all slime, grit, and skin from the scale. The "preferred 
scale" is located on the left side of the fish, two rows above the lateral line on the diagonal 
from the posterior insertion of the dorsal fin to the anterior insertion of the anal fin 
(Appendix A.6.). If the "preferred scale" is missing, select a scale within the preferred area 
on either the left or right side of the fish. If no scales are present in the "preferred area" 
on either side of the fish, sample a scale as close to the preferred area as possible and 
darken the 8 under "age error code" on the AWL form. Do not select a scale located on 
the lateral line. 

5. It is important to take care that scales adhere to the card, rough side up. Therefore, without 
turning the forceps over, clean, moisten, and mount the scale on the gummed card with your 
thumb or forefinger. Exert just enough pressure to spread and smooth the scales directly 
over the number as shown in Appendix A.6. The ridges on the sculptured side can be felt 
with a fingernail or forceps. Mount scale with anterior end oriented toward top of gum 
card. All scales should be correctly oriented on the card in the same direction (Appendix 
A.7.). 

6. Once the length and sex have been recorded, and the scale has been collected, slide the fish 
into the weighing sack provided, hang it from the scale and record the weight in pounds on 
the back side of the AWL form (to the nearest 0.25 lbs). If weights are recorded on the 
back of an AWL form, transfer the litho code to the appropriate column. A completed back 
side of an AWL form is illustrated in Appendix A.2. Keep in mind that not all fish will 
be weighed. The minimum sample size is 15 males and 15 females per week. If the 
process goes smoothly and you can collect more weights (25 per sex), this would be 
greatly appreciated. 

7. Repeat steps 1 through 4 for up to 40 fish on each AWL form. 



8. When sampling at weirs you may use write in rain books to record the data. Keep the 
mark-sense forms in camp where they will be clean, dry, and flat. After sampling is done 
for the day transfer the data to the mark-sense forms. Each length, sex, scale and weight 
must correspond to a single fish! It is the responsibility of the crew leader to be sure 
the data has been transcribed correctly and the AWL forms filled out completely. Log 
books containing length, weight, and sex data should be returned to Patti Nelson at the end 
of the season. 

SCALE SAMPLING CHECKLIST 

SOME REMINDERS 

OPERATIONAL PLAN 

GUM CARDS 

AWL FORMS 

CALIPERS 

SPRING SCALE 

1. For greater efficiency in scale reading and digitizing, mount scales with anterior end toward 
top of scale card. 

PENCILS (NO. 2) 

FORCEPS 

PLASTIC CARD HOLDERS 

CLIPBOARD 

WEIGHING SACK 

2. AWLs should be carefully edited. Re-check header information on AWLs; make sure all 
available information is filled in. Take extra care to use the correct period code for the 
sampling or catch date. AWL numbers should not be repeated; a frequent error is to begin 
a week's sample with the last AWL number used the week before. This is particularly 
important if the data is regularly sent to town; it is easy to forget which AWL numbers 
were used. Crew leaders should take time to ensure that the boxes are being blackened 
correctly, if the boxes are sloppily marked the optical scanner records the information 
incorrectly or misses it entirely. Keep pencil marks within each block, filling it completely. 

3. Transfer important comments from scale cards to AWLs. After pressing scales, the cards 
are seldom referred to again, and important remarks can be lost. Write comments in the top 
right margin. If there is not room on the AWL to completely explain the remarks, use a 
separate piece of paper. 

4. Never put data from different dates on one AWL or one scale card. Even if only one scale 
is collected that day, begin a new AWL and gum card the next day. 

5. If weights are taken, they may be noted in the right margin of the AWL during sampling, 



but be sure to transfer the weights and litho code to the appropriate columns on the 
reverse of the AWL before submitting it to your supervisor. 

6. The data processing program uses the "litho code" on the AWL. (It is located in the lower 
left margin of the AWL.) Try to keep the litho codes in numerical order. This should not 
be hard to do if they are arranged that way before page numbering. Those who sample 
different areas throughout the season can arrange the litho codes in order before each sample 
is taken. 

7. If AWLS get wrinkled or splotched they should be transcribed onto a new AWL prior to 
sending in. The optical scanning computer will misread or reject wrinkled sheets. Do not 
use paperclips on AWL forms. 

8. Be careful when collecting and mounting scales in wet conditions (rain, high humidity, etc.) 
Glue often obscures scale features and scales frequently adhere poorly to wet card. Protect 
the cards, keep them dry to avoid having to remount the scales on a new card. 

9. Scan the AWL form for mistakes. A common error occurs, for instance, in placing both 
the 4 and 7 of a 475mm fish in the 100's column with nothing in the 10's column. 

10. Record all comments explicitly on the gum card under remarks and transfer remarks to the 
top margin of the AWL form. 

1 1. Responsibility for accuracy lies first with the primary data collector(s). The port supervisor 
will return sloppy or incomplete data to individual collectors for correction. 



Gum Card front side 
16 scales collected 
Gum Card back side 

Spectes: J Q C ~ ~ V ~  Card NO: d / 
I 

Locahty: SC. 
1 stat. c o d e :  2 I L-Y L-3, Z-- - - I yr) .I s; t. ; i .  ;-- , I ,-., 

3 7 i. ;- .:1 l1 2 bl'l 
Sampling Datw MO.& 0ay= Year ' r .  f.* ,.,. . . -. 

Gear: W ~ I P  

Remarks: 1 / 1 40 3 3 . / L 6  35 34 13 32 31 ' 

AWL FRONT SIDE: / / 

Appendix A-1- Completed AWL (front side) and associated gum card vith 
16 fish sampled- 

15 



CODES : 

litho code 
transferred: 

AWL BACK SIDE: 16 fish sampled, 16 weights measured SPECIES 
I Cb,, a " $  l L , , , v l  
I S.CL.,. 14.11 

1 C a h u  I t . 8 v . 4 1  

4 - P,"l l I . " . x ~ , j  

L - chum I r a , )  

I1 
GEAR 1 YPE 

I I I - H.,alny ,-as. 

I 

I I - 01.14,b 
1 - I " ,~ , l .d  

I - U # ~ a m ~ ~ ~ ~ c d  

1 

I I I I I I I I I ~ P I I P P B C O U P U I I ( I U I I I I I I I I I I ~ U I I I I I I U U E E I I U E U ~ ~ ~ ~ ~ ~ U I I I ~ I I I U U U I l I B ~ I i ~ I U R U ~ ~  

Appendix A.2. Back side of AWL with 16 weights recorded and litho code transferred. 



Appendix A.3. Assigned port and weir location codes. 

Port and Location Codes 

030 - Lazy Bay 
031 - Port of Kodiak 
032 - Pauls Lake 
033 - Thorshiem 
034 - Afognak River 
035 - Karluk River 
036 - Red River 
037 - Upper Station 
038 - Frazer Lake 
039 - Dog Salmon 
040 - Akalura River 
041 - Uganik River 
042 - Malina Creek 
150 - King Cove 
151 - Port Moller 
052 - Dutch Harbor 
053 - Akutan 
054 - Sand Point 
055 - Bear River, ADF&G Camp 
056 - Nelson River, ADF&G Camp 
057 - Canoe Bay 



Appendix A.4. Periods and corresponding calendar dates, 1995. 

Period Calendar Dates Period Calendar Dates 

1 01-Jan to 03-Jan 2 8 05-Jul to 11-Jul 
2 04-Jan to 10-Jan 2 9 12-Jul to 18-Jul 
3 11-Jan to 17-Jan 3 0 19-Jul to 25-Jul 
4 18-Jan to 24-Jan 3 1 26-Jul to 01-Aug 
5 25-Jan to 31-Jan 3 2 02-Aug to 08-Aug 
6 01-Feb to 07-Feb 3 3 09-Aug to 15-Aug 
7 08-Feb to 14-Feb 3 4 16-Aug to 22-Aug 
8 15-Feb to 21-Feb 3 5 23-Aug to 29-Aug 
9 22-Feb to 28-Feb 3 6 30-Aug to 05-Sep 
10 01-Mar to 07-Mar 3 7 06-Sep to 12-Sep 
11 08-Mar to 14-Mar 3 8 13-Sep to 19-Sep 
12 15-Mar to 21-Mar 3 9 20-Sep to 26-Sep 
13 22-Mar to 28-Mar 4 0 27-Sep to 03-0ct 
14 29-Mar to 04-Apr 4 1 04-0ct to 10-0ct 
15 05-Apr to 11-Apr 4 2 11-Oct to 17-0ct 
16 12-Apr to 18-Apr 4 3 18-0ct to 24-0ct 
17 19-Apr to 25-Apr 44 25-0ct to 31-0ct 
18 26-Apr to 02-May 4 5 01-Nov to 07-Nov 
19 03-May to 09-May 4 6 08-NOV to 14-~OV 
2 0 10-May to 16-May 4 7 15-Nov to 21-Nov 
2 1 17-may to 23-May 4 8 22-Nov to 28-Nov 
2 2 24-May to 30-May 4 9 29-Nov to 05-Dec 
2 3 31-may to 06-Jun 5 0 06-Dec to 12-Dec 
24 07-Jun to 13-Jun 51 13-Dec to 19-Dec 
2 5 14-Jun to 20-Jun 5 2 20-Dec to 26-Dec 
2 6 21-Jun to 27-Jun 5 3 27-Dec to 31-Dec 
2 7 28-JUII to 04-Jul 



Ap?endix ~ . 5  Measuring f i s h  lengch,  mid-eye t o  f o r k  of tail 

Mid-eye t o  f o r k  l e n g t h s  a r e  t a k e n  because  t h e  l e n g t h  and shape of 
a sa lmon 's  s n o u t  changes  as it approaches  s e x u a l  m a t u r i t y .  The 
p r o c e d u r e  f o r  measur ing by t h i s  method f o l l o w s :  

1) Place t h e  salmon f l a t  on i t s  r i g h t  side, w i t h  i t s  head t o  ' 

your  l e f t  and the  d o r s a l  f i n  away from you. 

2)  T h e  eye  s h o u l d  be  on t h e  l i n e  p r o j e c t i n g  from the  end of 
the  meter s t i c k .  Hold t h e  head i n  p l a c e  w i t h  your  r i g h t  hand. 
Sometimes you can  c o n t r o l  t h e  f i s h  b e t t e r  by p l a c i n g  your  
thumb i n  t h e  f i s h ' s  mouth. 

3 )  F l a t t e n  and s p r e a d  t h e  t a i l  a g a i n s t  t h e  board w i t h  your 
r i g h t  hand.  

4 )  Read t h e  mid-eye t o  f o r k  l e n g t h  t o  t h e  n e a r e s t  m i l l i m e t e r .  



Appendix A - 6 -  Removal and mounting of the preferred scale- 

DORSAL 

laterol line dorsal fin adipose f in 
\ \ I 

, pectoral  fin pelvic fin anal  fin I 
I VENTRAL I 

INPFC rated areas for scale removal- 
Area A is the preferred area- B is the second 

' choice if there are no scales in area A -  
C designates non preferred areas- If scales on 
on the left side of the fish are not good, 
try the right side- 

00 NOT TURN SCALE OVER 

The preferred scale in this diagram is 
solid black- It is located 2 rows up 
from the lateral line, on a diagonal 
from the insertion (posterior) of the 
dorsal fin "back" towards the origin 
of the anal fin- 

Place the scale directly bver 
the number on the gummed card 
with the anterior portion (arche: 
of the scale pointed toward the 
top of the card. 



Appendix A-7- Scale orientation on the gummed card- 

The scales are all correctly oriented 
on the card in the same direction, with 
the anterior portion of the scale pointed 
toward the top of the card- 

The scales are incorrectly oriented in 
different directions- This increases 
the time spent to age samples- 
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INTRODUCTION 

In 1995, commercial salmon fisheries in the Kodiak Management Area (Area K) will be managed 
according to a harvest strategy which emphasizes three criteria: 

(1) To ensure that 1995 salmon escapement occurs in the proper magnitude and 
distribution so that the potential for maximum production of future returns is 
established. 

The results of ADF&G's 1995 management activities will directly affect the following future 
returns: 

- 1997 pink salmon 
- 1998 - 1999 coho salmon 
- 1998 - 2000 chum salmon 
- 1998 - 2001 sockeye and chinook salmon 

(2) To provide for orderly fisheries on the highest quality salmon by maximizing harvest 
opportunities during each fishing period. 

This requires a species oriented approach. 

- For sockeye and coho salmon from major systems, management will emphasize the use 
of inseason weir escapement data to determine fishing time by geographical area. 

- Fishing time on minor sockeye and coho systems without fish weirs will be determined 
by ADF&G7s perception of run strength for these systems. 

- For pink and chum salmon runs, management will initially use preseason forecasts to 
determine fishing time with inseason fishing time adjustments as the actual run strength 
becomes more apparent. 

(3) To adhere to the biological and allocative requirements of all Alaska Board of Fisheries 
(BOF) Management Plans. 

This harvest strategy is an overview of how ADF&G intends to manage the 1995 salmon fishery. 
Along with this overview, a basic management chronology (Figure 1) can be used as a guide to 
clarify when species specific management requirements will dictate inseason adjustments in 
harvest strategy. Sockeye salmon management requires escapement information from up to nine 
salmon weirs. This information is used to regulate fishing time and areas open to fishing. 
Prorating fishing time for sockeye salmon solely on the basis of preseason expectations, other than 
for the June 9 commercial test fisheries, is generally not an acceptable method of managing 
Kodiak's sockeye salmon st6c'ks. 

Initial fishing periods for pink salmon are based upon preseason expectations and are necessary 
for prosecuting a successful fishery. This can be done with little chance of adverse effects on 
future production and is the most acceptable way of managing the return of Kodiak's relatively 
large pink salmon runs. 



Chum and coho salmon require a blend of these two management approaches. Both species are 
initially harvested as a bycatch in directed pink or sockeye salmon fisheries. Specific fisheries 
targeting on chum and coho salmon require proper run strength assessment before those fisheries 
can occur. This requires a combination of weir counts and aerial assessment of escapement. 
Escapement data along with inseason assessment of the bycatch rate determines if the chum and 
coho salmon returns can support additional near terminal area harvests. 

Chinook salmon are not targeted in specific fisheries, but are harvested as a bycatch in fisheries 
directed toward sockeye and pink salmon. 

HARVEST PROJECTIONS 

Initial projections for the 1995 Kodiak commercial salmon fishery are for a harvest of 
approximately 2 1,770,000 salmon (Table 1). This harvest includes approximately 25,000 chinook, 
310,000 coho, 800,000 chum, 18,235,000 pink, and 2,400,000 sockeye salmon. 

In addition to the 7,965,000 pink salmon produced at the Kitoi Bay Hatchery, enhancement 
projects conducted by the Kodiak Regional Aquaculture Association (KRAA) and ADF&G's 
Commercial Fisheries Management and Development Division (CFMDD) should contribute coho, 
sockeye, and chum salmon to the common property fisheries of the Kodiak Area. Supplemental 
production may allow for approximately 246,000 sockeye, 150,000 chum, and 25,000 coho 
salmon to be harvested (Table 2; all supplemental production numbers are included in the total 
harvest projections). 

A good tool for illustrating the timing and magnitude of salmon harvests is the projected harvest 
graphs (Appendix A. 1 - A.3.). A curve can be drawn, based on the historical cumulative average 
salmon catch by date, that is scaled to the current preseason harvest projection. By keeping track 
of the actual salmon harvest by date, and plotting these on the graphs, a comparison of expected 
and actual returns can be made. These graphs are used for planning purposes by both ADF&G 
and industry to determine if management strategies need to be modified inseason because of 
unexpected deviations in actual run strength. 

FISHING PERIODS 

A11 fishing periods will be established by emergency order (EO) and will generally be based 
on inseason assessment of actual run strength (Table 3). 

All regular fishing periods will begin at 12:OO Noon and end at 9:00 P.M., escept: 



- The Cape Igvak fisheries will usually open at 1201 A.M. and close at 120  1 .\.>I. during the 
period of June 6 through July 25. 

The Inner Ayakulik Section fisheries will usually begin at approximately low tide. These will 
be daylight openings, and will be initiated by ADF&G "flare openings"; fishing will start 
when a "flare" is launched by ADF&G personnel. When such openings occur, the opening 
time for the Outer Ayakulik Section may be adjusted to coincide with the Inner Ayakulik 
Section. 

Beginning on August 16, all fishing periods will end at 6:00 P.,M. instead of 9:00 P.M. 

Advance Notice for Each Fislting Period 

All advance notice times will be based upon the initial announcements being made on SSB 
frequency 4125 Khz, following the 6:00 P.M. daily marine weather broadcasts. 

For the Cape Igvak fishery, the initial fishing period will have at least a 36 hour advance 
notice. All subsequent fishing periods will have at least 18 hours advance notice, unless 
it is an extension of an ongoing fishing period. 

For the June sockeye fisheries in the Alitak, S.W. Kodiak, and N.W. Kodiak Districts, the 
initial fishing periods will have at least a 42 hour advance notice; this includes the normal 
June 9 fishing period for the Alitak and N.W. Kodiak Districts and the approximate June 14 
fishing period for the N.W. Kodiak District. 

All subsequent fishing periods for the Kodiak Area prior to Julv 6 will have at  least 18 
hours advance notice. 

For the initial pinWchum salmon fisheries, at least 42 hours advance notice will be 
provided, with the fishery starting at 12:OO noon on July 6. 

All subsequent fishing periods for the Kodiak Area after the Julv 6 fish in^ ueriod will 
have a t  least 18 hours advance notice. 

All extensions in fishing time from a previously announced fishing period will have at least 
3 hours advance notice. 

During the period J U ~ J  6 through July 25 inperiod closures of "Searvard Zones" 
designated in the North Shelikof Strait Sockeye Salmon Management Plan may occur. 
Fishers operating in management units covered by this plan are advised that inperiod 
closures of "Seaward Zones" are possible. Such closures will be announced on SSB 
frequency 4125 kHz at 8:00 A.M., 10:OO A.M., 2:00 P.M., o r  6:00 P.M. with the effective 
closure time occurring in as little as three hours follorving the initial announcement time. 



Length of Fislring Periods 

Sockeye Salmon 

In general, each fishing period targeting early and late sockeye salmon runs to major systems will 
be dependent upon weir escapement counts. This will also apply to minor systems with weirs that 
are targeted by the commercial fishery. The exception to this will be the June 9 commercial test 
fisheries in the Alitak Bay and N.W. Kodiak Districts and the June 9 fisheries in the Foul Bay 
and Waterfall Terminal Harvest Areas. The first period will extend from 12:OO Noon Friday June 
9 through 9:00 P.M. Saturday June 10, a 33 hour period. A second 33 hour commercial test 
fishery will occur in the N.W. Kodiak District beginning approximately June 14. The opening date 
is dependent on coordination with other terminal sockeye fisheries in order to spread the fishing 
effort. Additional fishing time in the Alitak Bay District will depend on the results of the June 
9 commercial test fishery, the ADF&G test fishery, weir escapements and sockeye salmon 
buildups (see Alitak Bay District Management Plan). 

In conjunction with the second commercial test fishing period in the N.W. Kodiak District, there 
will be a 33 hour fishing period for surplus production from minor sockeye salmon systems 
(Afognak Lake, Saltery, etc.). Specific management units (sections) opened for this fishery 
depend on run strength associated with these units. The E.O. announcement for this opening will 
specify which sections are to be opened. 

Fishing periods in the Cape Igvak Section will be in 24 hour increments running from 12:01 A.M. 
to 12:Ol A.M.. Fishing time will be dependent upon evaluation of the Chignik System sockeye 
salmon run strength. Chignik sockeye salmon are the dominant contributing stock harvested in 
this section. A review of the Cape Igvak Management Plan (5 AAC 18.360) should clarify the 
biological and allocative requirements. For the 1995 season, fishing time will initially be 
allocated in the Cape Igvak Section based upon the criteria listed in paragraph (c) of the plan. 

For most late run sockeye salmon stocks, a portion of the harvestable surplus is taken as bycatch 
during targeted pink salmon fishing periods. Consequently, a "blended" management strategy is 
needed to insure escapements are achieved by species with the upper escapement requirements not 
being exceeded. 

Fishing periods for enhanced sockeye runs in terminal harvest areas (Figures 2-5) may result in 
continuous 24 hour period openings as long as there is a harvestable surplus. 

Chum Salmon 

. The Duck Bay, Izhut Bay, and Kitoi Bay Sections may open to fishing as early as June 9. This 
is due to the forecasted stron~~return of chum salmon to Kitoi Bay Hatchery. Between the July 
6 to July 25 time period fishing time for much of the Mainland District will not exceed 57 hours 
per week. 



Pink Salmon 

Preemergent pink salmon fry sampling of the Kodiak Management Area index streams conducted 
during March and April of 1994 indicated just fair over winter survival of the eggs and sac fry. 
These fry were from an excellent brood year escapement in 1993 with the indexed escapement 
estimate at 4.3 million pink salmon. Sampling resulted in an unweighted live fry index of 190.64 
live fry per square meter of spawning area. This live fry index is the seventh highest odd year 
index on record. Early spring conditions in 1994 were fair for outmigration and rearing in the 
nearshore ocean environment. Ambient air temperatures, as measured in Kodiak, were below 
average in March, but well above average from April through June. Kitoi Bay hatchery manager 
Tim Joyce noted that compared to recent years the 1994 spring plankton bloom seemed very 
good, and should have had a positive affect of marine survival. 

Although the live fry index was only the seventh highest on record, the number of pink salmon 
fry observed by salmon fishermen throughout the summer of 1994 in bays on Kodiak Island was 
higher than usual. This may have been a result of excellent early marine survival combined with 
an unusually high percentage of live fry outmigrating early from the streams. The actual 1995 
combined harvest of hatchery and wild production is likely to fall between the forecasted midpoint 
of 18.2 million and the upper end of 26.3 million pink salmon. 

In addition to the three management criteria identified in the introduction of this document, the 
harvest strategy for pink salmon utilizes: 1) a fixed July 6 opening date, 2) a pink salmon 
forecasting program to set the length of the initial fishing periods, and 3) coordination of multiple 
fisheries whenever possible to allow for dispersion of the purse seine fleet. 

The pattern of fishing periods for management units where pink salmon are the targeted species 
may vary in consideration of the forecasted pink salmon run. Fishing periods are expected to be 
3% days per week from July 6 through approximately August 25. During the peak harvest period 
of late-July to mid-August, fishing periods may be extended up to seven days per week. 

Listed below is a schedule of fishing periods which may be used for planning purposes by both 
ADF&G and industry. 

First Period: 3% days (81 Irours) - 12:OO Noon July 6 tltrouglz 9:00 P.M. July 9. This period 
provides important harvest data to assess early run strength of Area K pink salmon and certain 
chum salmon stocks. No extensions in fishing time based on pink or chum salmon harvests would 
occur during this period. The increased closed water area will remain in effect in the East Arm 
of Uganik Bay. 

. Second Period: 3% days (81 ltours) - 12:OO Nooir July 12 tltro~iglr 9:00 P.M. Jill' 15. This 
second period will assess run strength for both pink and chum salmon and provide harvest data. 
No extensions in fishing time"based on pink or chum salmon harvests would occur during this 
period. 

Tlrird Periok 3% days (81 hoiirs) - 12:00 Noorr Jirly 19 tltrorrglt 9:00 P.M. July 22. The third 
period will occur following a 3% day closure. This will allow an influx of pink and chum salmon 
into terminal areas to enhance the build-up of potential escapement. At this time a combination 



of harvest and early escapement or build-up information will provide an indication of the actual 
run strength for major pink salmon stocks. Extensions in fishing time in the Duck Bay and Izhut 
Bay Sections may occur. 

Fourth Period: 3% days (81 lzortrs) - 12:OO Noon July 26 tlrrouglr 9:00 P.M. July 29. This 
fourth period is critical. Harvest should increase substantially and a fairly realistic assessment of 
total run strength should be evident by the end of the period. Extensions in fishing time 
commonly occur to this period during years when the pink and chum salmon runs are strong. The 
initial pink salmon opening for the Kitoi Bay Section is expected to occur at the beginning of this 
fishing period. 

Fifth Period: 3% days (81 Izours) - 12:00 Noon Arigrtsf 2 tlzrortgh 9:00 P.M. August 5. This 
fifth period should yield the peak harvest day and period, provided that normal run timing occurs. 
If preseason expectations appear valid, extensions in fishing time could occur in portions of the 
management area. The first significant announcement of differential fishing time by management 
unit may occur as heavy production areas are targeted for extensions, while moderate or lower 
production areas are not. 

Sixtlz Period: 3% days (81 hours) - 12:00 Noon Artgrrst 9 tltro~tglz 9:00 P.M. August 12. This 
sixth period should be the first postpeak period. Returns to major late production systems should 
be evident by period's end. There may be increases in closed water sanctuaries to enhance 
escapement levels. Evaluation's of run strength are used to determine if reductions in fishing time 
are needed for the remaining periods to ensure adequate escapement. A strategy to achieve full 
escapement in all systems is developed from this period. 

Sevenflz Period: 3% days (78 Izo~rrs) - 12:OO Noon Augrtst 16 tlzrougl~ 6:00 P.M. Artgrtst 19. 
During the seventh period, a blended multi-species management approach is used for those 
sections where pink salmon were the targeted species for the previous six periods. Emphasis will 
still be on harvesting excess, good quality pink salmon and achieving escapement goals. 
However, major concern will be directed toward the run strength of late run sockeye and chum 
salmon. 

Eiglzflz Period: 3% days (78 lzours) - 12:OO Noon August 23 tlrrouglz 6:00 P.M. August 26. The 
eighth period will primarily be a cleanup period for pink salmon stocks. Escapement requirements 
should be assured at this point. Excess pink salmon of acceptable quality should be available for 
harvest in near terminal areas. This period also will require a major emphasis on multi-species 
management. It is a critical management period for late run sockeye and chum salmon stocks, 
as well as early run coho salmon. 

A change to this schedule of fishing periods should be ex~ected if sianificant deviations in 
the actual pink salmon return occurs. Less fishing time should be expected in management 
units where chum salmon are'\he targeted management species. 

Chum and Coho Salmon 

A large portion of the 1995 Kodiak chum and coho salmon harvest will occur as bycatch in 
nonterminal locations during major pink salmon fisheries. System specific chum and coho salmon 



fisheries, which occur during the pink salmon fishery, will commonly result in pertinent 
management units having less fishing time than management units targeting primarily pink salmon 
stocks. This approach emphasizes the use of more terminally located management units for 
targeted chum and coho salmon fisheries (i.e., Inner Kukak Section, Zachar Bay Section, 
Kizhuyak Section, etc.) 

INSEASON EMERGENCY ORDER ANNOUNCEMENTS 
("GETTING THE WORD") 

Fishing period announcements mav not alwavs be predictable because the fishery is managed 
on data which is compiled and evaluated daily. Data used to make fishery decisions includes (1) 
escapement reports via weir counts or aerial surveys, (2) harvest trends (total catch and catch per 
unit effort) and (3) information on fish buildups in closed water sanctuaries. 

After enough information has been collected to determine the fishinp time needed to hawest 
surplus fish, an emerpencv order and a fisherv announcement are issued in the following 
manner: 

1) A news release is constructed detailing: 
a) The date, time, and number of the emergency order announcement. 
b) The length of the fishing period. 
c) The opening and closing times and dates of the fishing period. 
d) The areas open to fishing. 
e) The areas closed to fishing (those sections not listed as being open). 
f) The location of "closed water" marker adjustments. 

2) The news release is posted at the entrance of the Kodiak ADF&G office. 

3) Copies of the news release are made available at the Kodiak office. For after hours 
availability, copies are stored at the main entrance. 

4) The news release is recorded on a 24 hour recorded message phone (Number 486-4559). 

5) The news release is made available to local radio stations (KVOK and KMXT) to be played 
by these stations. 

6 )  The news release is announced over SSB channel 4125 Khz following the marine weather 
broadcasts. Commonly, the first reading of a news release occurs after the 6:00 P.M. weather 
broadcast, but occasionally the initial reading comes after the 8:00 A.M. weather broadcast. 

f 7 

7) The news release is distributed to all registered processors either by hand, verbally on the 
telephone, by tele-fax, or through-the ADF&G recorded message phone. 

8) Information on the most current news release or emergency order can also be obtained by 
calling the Kodiak ADF&G office during working hours, or by calling Dave Prokopowich 



(486-6007), Kevin Brennan (486-6475), or Dennis Gretsch (486-303 1) after working hours 
or on weekends. 

9) Copies of emergency orders are mailed to a current listing of required and interested 
recipients. 

10) Many fishers, ADF&G vessels and camps, and Fish and Wildlife Protection vessels use a 
small tape recorder to document the exact wording of each announcement as it is broadcasted. 
This is advisable, when considering the complicated nature of each announcement. 

NEW REGULATIONS 

In March of 1995 the Alaska Board of Fisheries addressed the harvest of Cook Inlet bound 
sockeye in the Kodiak Area again. 

No regulation changes were adopted for the 1995 season. 

Listed below is a new regulation adopted by the Alaska Board of Fisheries in March of 1994. 

5AAC 18.331. Gillnet Specifications and Operation. 

(i) Effective January 1, 1995, in the Moser-Olga Bay Section of the Alitak District the 
shoreward end attachment point of a set gillnet must be attached to a point of land o r  rock 
that is no more than 2.1 feet below the surface of the water a t  mean lower low water a t  
Alitak Bay. The shoreward end attachment point of a set gillnet in the Moser-Olga Bay 
Section that is not above the surface of the water a t  all times 

(1) must be certified, by a registered land surveyor, to be no more than 2.1 feet below the 
surface of the water a t  mean lower low water at  Alitak Bay; 

(2) must be marked with a permanent survey monument by a registered land surveyor; 
(3) may not be below the survey monument; and 
(4) may not be more than two horizontal feet from the survey monument. A set gillnet 

may not be attached to the beach inside closed waters. For the purpose of this subsection, 
a "registered land surveyor" is a land surveyor registered by the state under AS 08.48 and 
12 AAC 36.(In effect before 1983; am 4/16/83, Register 86; am 5/11/85, Register 94; am 
5/31/85, Register 94; am 6/2/88, Register 106; am 4/19/90, Register 114; am 7/23/94, Register 
131). 

MISCELLANEOUS REGULATORY CLARIFICATIONS 
t 

Closed Water Anjrtstnreitts 

There have been conflicting interpretations of Alaska Statute 16.05.785 regarding the failure to 
remove markers. As a result there will be no inseason adjustments of closed waters unless 



ADF&G personnel are able to remove old markers and install new markers, or unless inseason 
adjustments of closed waters are made to a specific stream terminus. All adjustments to closed 
waters listed in 5AAC 18.350 will be made by emergency order and announced by news release. 

Closed Water Sanctliaries 

5AAC 18.350 CIosed Waters 

Karluk Closed Water Sanctuary 

There have been problems encountered in the past with the current description of the closed water 
sanctuary seaward of Karluk Lagoon. Consequently, the following closed water sanctuary will 
be in effect, by emergency order, near the entrance to Karluk Lagoon, stream no. 255-101 (Figure 
6): 

5AAC 18.350 CLOSED WATERS (a)(2) Southwest Kodiak District 
(E) That portion of the Southwest Kodiak District (off of the entrance to Karluk Lagoon 

(stream no. 255-101)) enclosed by a line from 57'34'28" N. lat.. 154'28'18" W. long. 
to 57'34'32" N. lat., 1.54'26'42" W. long. (NOAA Chart 16598). 

Buskin River Closed Water Sanctuary 

The stream mouth of the Buskin River (stream no. 259-21 1) has moved considerably over the past 
several years. The previous markers were not providing adequate protection to salmon migrating 
into the stream. The north shore marker has been moved and an offshore point is designated to 
aid in triangulation of the closed water area. The offshore point is at the reef directly east of the 
spit, and may be marked with a buoy. The location of the closed waters will be described in the 
first salmon emergency order as follows (Figure 7): 

5AAC 1 8.350 CLOSED WATERS (a)(6) Northeast Kodiak District 
(E) Buskin River: all waters inside of a line running from a marker on the bluff north of the 

mouth of the Buskin River at a~proximately 57'45'48" N. lat.. 152'28'23" W. long. to 
a point offshore at 57"45'2lV N. lat.. 152'28'09" W. long. to a marker located onshore 
south of the river mouth at approximately 57'45'09" N. lat., 152'28'39" W. long. 
(NOAA Chart 16595) 

Ayakulik River No. 256-201 Closed Water Sanctuary 

ADF&G regulatory markers will be placed in such a manner as to better define the "stream 
terminus" of the Ayakulik River. The intent of this closed water sanctuary is to prevent seines 
from being set which completely block fish access to the river (Figure 8). 

n 

East Arm of Uganik Increased Closed Water Sanctuary 

Additional fishing time is anticipated in the Northwest Kodiak District due to early run Karluk 
sockeye. The closed water sanctuary in the East Arm of Uganik Bay (stream no. 253-122) will 
be enlarged to provide for increased protection for sockeye and pink salnlon bound to Uganik 



Lake. This increased closed water sanctuary includes all waters east of a line from Mink Point 
(153'30'57'' W. long. 57'43'06 N. lat) to Packers Spit at (153°30'00" W. long. 57'43'57" N. lat) 
and will remain in effect for the entire salmon season (Figure 9). 

Remainder of the Kodiak Area 

A straight line closure is in effect in areas where ADF&G has deployed regulatory markers to 
establish waters closed to fishing, provided that no uortion of that line is less than 500 vards 
from the seaward extremities of the esuosed tideland banks which designates the stream 
mouth. Consequently, common closed water configurations will be areas of various shapes, 
depending upon the nature of each individual stream mouth extending between the two regulatory 
markers. In areas where ADF&G has deployed regulatory markers to establish waters closed to 
fishing in bays a straight line closure is in effect. 

ADF&G is expanding its stream marker program in the Mainland District. Fishers participating 
in salmon fisheries located in the Mainland District should be aware that closed water sanctuaries 
to protect salmon buildups may be larger in some areas due to the placement of markers. 

Bo~rncinry Determinations 

The latitude and longitude as plotted on a NOAA navigational chart, North American Datum 
1927, approximate scale 1:80,000, will represent the correct boundary locations in determining 
the location of a particular district, section boundary, or any inseason emergency order boundary. 
Boundaries plotted on NOAA navigational charts using NAD 1983 may not correspond to the 

correct locations. Latitude and longitude as determined by Loran or Global Positioning System 
(GPS) bearings may represent incorrect boundary locations. District and Section boundaries are 
depicted on the current Kodiak salmon statistical area chart available at Kodiak ADF&G office. 

Section Boundaries 

The Raspberry Strait Section is not part of the Southwest Afognak Section. 

Purse Seine Leads 

Minimum mesh size is seven (7) inches. Double panels of web overlapped in the lead are not 
legal. 

* ?  
Set Gillnets - Operatio~z of Gear 

Leads 

"~e ink  webbing" used as a lead for sei gillnets is not intended to "gill salmon". Set gillnet leads 
which have similar mesh size and web construction to the actual set gillnet gear are not considered 
legal gear. 



Operation of Set Gillnets 

Set gillnets must be operated in substantially a straight line, except that no more than 25 fathoms 
of a set eillnet may be used as a hook. A hook may be used in any configuration. When a set 
gillnet is being operated primarily as a "hook in anv confi~uration" it will be considered illegal 
to activelv operate that gillnet as a purse or beach seine (such as "round hauling"). 

FISH TICKETS 

All fishers should check the statistical area recorded on each of their fish tickets. It is required 
that the correct harvest location(s) be shown on each ticket and it is the responsibility of each 
fisher to ensure that tender operators or cannery personnel record the correct harvest location on 
each ticket. This information is extremely important in evaluating inseason harvest levels, stock 
contribution, and effort distribution. 

Seiners 

Please provide estimates of harvest by area to tender operators. For example "113 of my reds 
were from Cape Alitak (257-20) and the rest were from Red River (256-20). The rest of my fish 
were 112 and 112 from each of these areas". Prior to signing your tickets, check to make sure the 
proper harvest information by STATISTICAL AREA has been entered. 

Accurate recording of the harvest from that portion of the Shelikof Strait regulated by the 
Shelikof Strait sockeye salmon management plan is particularly important. In order to provide 
an accurate accounting of sockeye salmon harvests in this area, ADF&G and Fish and Wildlife 
Protection will conduct extra monitoring of harvest activity and tendering operations in this area 
during the July 6 to July 25 time period of this plan. 

GZn etters 

Because of the fixed nature of this gear, each permit holder's reporting area (statistical area) 
should be consistent between landings. In the event that gillnet fishers move into a new 
statistical area, please provide the tender operator with that information. Prior to signing your 
tickets, ensure that the proper harvest information by STATISTICAL AREA has been entered. 

t ?  
MANAGEMENT PLANS 

Currently there are seven Board of Fisheries approved management plans which direct 
management activities for specific of the Kodiak area. Each management plan affects 
several management units through part or all of the salmon fishing season (Table 4). Any plan 



requires the test of time and a continued review process to determine its effectiveness at 
accomplishing the desired biological and allocative goals. 

Proper implementation of these plans in 1995 will require a major communication effort between 
ADF&G and the industry. All inquiries, suggestions, and concerns regarding management plans 
should be directed to ADF&G, Kodiak. A discussion of each plan follows. 

Cape Igvak 

The Cape Igvak Management Plan covers the time period from June 5 through July 25 for salmon 
fishing in the Cape Igvak Section of the Mainland District (Table 5). This plan has been in effect 
since 1978 and allocates approximately 15% of the available Chignik sockeye salmon for 
harvesting to Kodiak permit holders if specific biological and harvest criteria are met in the 
Chignik Management Area. The 1995 forecast for Chignik sockeye salmon runs indicate that 
early production should be above average, and that late production should be near average. 
Fishing time after July 25 in the Cape Igvak Section will be targeted toward pink, chum, and coho 
salmon bound to spawning streams in the Cape Igvak Section and in the Wide Bay Section. 

Alitak Bay District 

This plan covers the entire commercial salmon fishing season, and identifies the primary species 
by management unit throughout the season (Table 6). The plan affects the sockeye salmon stocks 
returning to the Frazer, Upper Station, and Akalura systems, and the pink and coho salmon stocks 
returning to Dog Salmon, Upper Station, Akalura, Humpy Cove, Deadman, Horse Marine, and 
Silver Salmon systems. This plan has been in effect since 1988. 

The management chronology for Olga Bay stocks identifies the targeted stocks by approximate 
time period. In situations where two or more targeted stocks overlap in run timing a blended 
management approach will occur. Adequate fishing time will be provided to ensure that the upper 
escapement goals are not exceeded for the dominant stock(s), while still attempting to ensure that 
the Iower escapement goals for the non-dominant stock(s) are achieved. As outlined in this 
management plan, fishing time directed on these stocks will occur simultaneously in the traditional 
management units for harvesting these stocks, the Cape Alitak Section and the Moser-Olga Bay 
Section. Management for these stocks will emphasize an aggressive strategy to contain the harvest 
to these traditional harvest units; this strategy also applies to the remainder of the stocks in the 
Alitak Bay District. 

The regulation implementing this management plan (5 AAC 18.361) appears in the 1995 
Commercial Finfish Regulation Book. Dates listed in the plan are approximate and may vary with 
changes in run timing. The j&ne 9 commercial test fishery, however, is a firm date. 
The specifics for managing the 1995 returns need to consider the expected magnitude of the 
targeted stocks returning to the Olga Bay systems. The sockeye salmon returns to Alitak are 
expected to yield relatively strong sockeye salmon production from the early run Frazer system. 



Some specific points to emphasize this year are: 

- The approximate June 12 through June 24 period is identified as an aggressive management 
time for Frazer sockeye salmon run. 

- The lower biological escapement goal for Frazer sockeye salmon (140,000) will be targeted. 

- The biological pink salmon escapement requirement for the Dog Salmon system ranges from 
60,000 to 180,000 fish. 

- In the event fishing time is required in the Upper Olga Bay management units, there will be 
minimal advance notice time. 

- Sockeye returning to Akalura will be managed in the Inner Akalura Section, so that sockeye 
escapement does not exceed 60,000 fish. The lower biological escapement goal of 40,000 
sockeye will be targeted. 

Westside Kodink 

The Board of Fisheries adopted into regulation the Westside Kodiak Management Plan in 1989. 
This plan identifies a management chronology for the major Westside Kodiak salmon stocks 
(Table 7). 

This plan was submitted as a proposed regulation to the Board of Fisheries by the Kodiak 
Management Staff in order to allow industry the opportunity to comment on existing harvest 
strategies and to clarify their intent. Kodiak fishers frequently expressed concerns over how the 
department would manage the Westside management units (sections) into the 199OYs, when local 
sockeye stocks are projected to be near maximum production, since this will affect the traditional 
harvest opportunities between fixed and mobile gear. The annual harvest strategy has traditionally 
invoked a blend of fishing time between the 17 management units covered by this plan. At times 
this blend has not been totally understood by industry and has resulted in enough allocative 
uneasiness that future management stability could be jeopardized. Guidelines for this blend 
needed to occur in regulatory form to specifically identify inseason harvest strategy and dispel any 
concern or confusion. Again, the previous regulatory structure prior to this management plan did 
not provide the information needed by industry to evaluate inseason management decisions which 
affect allocation concerns of the three gear types. 

The goal of this management plan is to achieve escapement and harvest objectives of sockeye 
salmon returning to the Karluk, Ayakulik, and other Westside minor systems. Further, it details 
the management of pink, chum, and coho salmon returning to systems in the Southwest Afognak, 
Central, North Cape, Anton Larsen Bay, Sheratin Bay, Kizhuyak Bay, Terror Bay, Inner Uganik 
Bay, Spiridon Bay, Zachar Bay, Uyak Bay, Outer and Inner Karluk, Sturgeon Bay, Halibut Bay, 
and Outer and Inner Ayakulik Sections. The intent of the Board is to insure salmon bound to 
these systems are harvested to the extent possible by the traditional fisheries located in all 17 
sections. The plan directs the department to manage the Northwest Kodiak and the Southwest 
Kodiak Districts and the Southwest Afognak Section in accordance with the guidelines set out in 
this plan. 



This management plan reflects the realization of long term management goals and identifies 
current management practices both of which were initially implemented in 1971. The basis for 
these goals and practices was primarily to rebuild depleted Karluk and depressed Ayakulik 
sockeye salmon stocks. This plan provides a predictable management framework for these rebuilt 
stocks, as well as major pink, chum and coho salmon stocks of westside Kodiak. It also helps 
to stabilize fishing opportunities between the three gear types on the highest quality fish in these 
districts and sections. 

Sockeye returning to Karluk Lake will be managed so that an escapement of 200,000 sockeye 
salmon is attained for the early run and an escapement of 400,000 sockeye salmon is attained for 
the late run. 

The regulatory wording of this plan appears in the 1995 Commercial Finfish Regulation Book 
under SAAC 18.362. 

Nortlz Slz eliko f Strait Sockeye Salmon 

The Board of Fisheries in December 1989 created the North Shelikof Strait Sockeye Salmon 
Management Plan in response to their concerns that the fishing patterns and quantities of sockeye 
harvested by Area K seiners in 1988 represented the onset of an expansion of the interception of 
Cook Inlet bound sockeye in Kodiak Area waters. This plan was meant to contain this 
interception by not exceeding estimated historical interception levels while still providing for 
traditional opportunities to harvest high quality local pink and chum salmon stocks. The major 
impact of this plan was to create "sockeye harvest caps" for portions of the North Shelikof 
which encompasses eight (8) management units. After these sockeye harvest caps are met, 
commercial saImon fishing is restricted in these 8 management units to inshore waters 
(Figure 6). 

During the January 1993 Board of Fisheries meeting in Kodiak, a modification of the management 
plan was made to allow for the traditional near shore seine fisheries to continue in the Southwest 
Afognak Section, in the event the sockeye harvest cap was reached. After the harvest cap is met, 
fishing will be restricted in waters inside of a 0.5 mile corridor (Figure 10). 

The regulatory wording for this management plan is listed below and under SAAC 18.363. 

From July 6 through July 25 in the Dakavak Bay, Outer Kukak Bay, Inner Kukak Bay, 
Hal10 Bay, and Big River Sections of the Mainland District, and in the Shuyak Island and 
Northwest Afognak Sections of the Afognak District, the department shall manage the fishery 
as follows: 

- Management of the f i she s  must be based on local stocks; 

- the fishery may remain open during normal fishing periods until the harvest exceeds 
15,000 sockeye salmon; 



- when the harvest exceeds 15,000 sockeye salmon, the department shall restrict the 
fishery by emergency order to waters of the shoreward zones, as described below: 

- Dakavak Bay, Outer Kukak Bay, Inner Kukak Bay, Hallo Bay. and Big River Sections 
west of a line from Cape Douglas at 58'5 1'06" N. lat, 153'14'54" W. long, to a point at 
58'42'40" N. lat, 153'26'18" W. long, to a point east of Swikshak River at 58'38'06" N. 
lat., 153'35'24" W. long., to Cape Chiniak at 58'31' N. lat., 153'54'21" LV. long., to Cape 
Nukshak at 58'23'30" N. lat., 153'57' W. long., to Cape Ugyak at 58'16'36" N. lat., 
154'06'03'' W. long., to Cape Gull at 58'13' N. lat, 154O08'30" W. long., to Cape Kuliak 
at 58'08'11" N. lat., 154'12'34'' W. long., to Cape Atushagvik at 58'05' N. lat., 
154'18'48" W. long., to Cape Ilktugitak at 58'01'12" N. lat., 154'34'45" W. long to the 
southern entrance of Dakavak Bay at 58'01' N. lat., 154'43'30" W. long. 

- Shuyak Island and Northwest Afognak Sections south and east of a line from Point Banks 
at 58'38' N. lat., 152'18'54" W. long., to Dark Island at 58'38'45" N. lat., 152'33'05" W. 
long., to Gull Island at 58'35'48" N. lat., 1.52'38'45" W. long., to the northern entrance 
of Big Bay at 58'34'06" N. lat., 152"40'12" W. long., to the western entrance of Blue Fox 
Bay at 5S027'41" N. lat., 152'43'42'' W. long., to Black Cape at 58024'3311 N. lat., 
152'53'09'' W. long., to Cape Paramanof at 58'18'21" N. lat., 153O02'45" W. long. 

From July 6 through July 25 in the Southwest Afognak Section of the Afognak District, the 
department shall manage the fishery as follows: 

- management of the fishery must be based on local stocks; 

- the fishery may remain open during normal fishing periods until the harvest exceeds 
50,000 sockeye salmon; 

- when the harvest exceeds 50,000 sockeye salmon, the department shall restrict the 
fishery by emergency order to waters of the Southwest Afognak Section Shoreward 
Zones east of a line from one-half nautical mile west of Cape Paramanof at 58'18'21" N. 
lat., 153'02'45" W. long., to one-half nautical mile west of Tanaak Cape at 58'15'36" N. lat., 
153'06'09" W. long., to one-half nautical mile west of Steep Cape at 58'12'05" N. lat., 
153'12'33'' W. long., to one-half nautical mile west of a point at 58'08'25" N. lat., 
153'1 8'52" W. long., to one-half nautical mile west of Raspberry Cape at 58'03'35" N. lat., 
153'25'06" W., long. 

A11 fishers and tender operators should familiarize themselves with the boundaries of these 
"seaward" and "shoreward" zones in each of these eight management units. Also, it will be the 

. responsibility of both the permit holder and the tender operator to make sure fish tickets for fish 
harvested in the geographical area covered by this plan properly reflect the poundage and 
quantities of salmon by specfes. If there are questions on this management plan contact the 
ADF&G Kodiak staff. 



Crescent Lake 

The Crescent Lake Management Plan is associated with a relatively small coho enhancement 
project which could impact the subsistence fishery in the vicinity of Port Lions. This plan 
clarifies the harvest priorities for coho salmon retuning to the Settler Cove area near Port Lions. 
This plan was slightly modified by the Board of Fisheries, during the January 1993 meeting in 
Kodiak. Previously the plan allowed commercial harvest inside the breakwater at Port Lions only 
after September 16; the date is now September 10. In addition, the time period that this plan is 
in effect was changed from the entire salmon season to the time period July 15 through October 
3 1. The wording of the regulations guiding this plan are listed below as well as in the 1995 
Commercial Finfish Regulation Book under 5AAC 18.364. 

SAAC 18.364. Crescent Lake Coho Salmon Management Plan. 

(a) From July 15 through October 3 1, the Department shall manage the commercial, sport, and 
subsistence fisheries in Settler Cove to provide for full utiIization of the enhanced stock 
of coho salmon returning to Crescent Lake in accordance with the Crescent Lake Coho 
Salmon Management Plan in this section. 

(b) Sport and subsistence fisheries are allowed in all waters of Settler Cove consistent with 
5AAC 64 and 5AAC 01. 

(c) The department may open, by emergency order, those waters of Settler Cove between 
the causeway and a line from the seaward end of the Port Lions breakwater to a 
department marker located directly across Settler Cove from the breakwater, to the 
commercial taking of salmon only as follows: 

(1) the department may not allow the commercial taking of salmon before 
September 10; and 

(2) before opening the fishery, the department shall determine that 500 or more 
coho salmon are available in Settler Cove for harvest. 

Eastside Afognak 

The Board of Fisheries, during the January 1993 meeting in Kodiak, adopted the Eastside Afognak 
Management Plan. Prior to the adoption of the management plan the commercial salmon fisheries 
of the eastside of Afognak Island were managed under an informal management plan formulated 

. by Kodiak Area management biologists and Kitoi Bay hatchery manager. The goal of this plan 
is to achieve broodstock requjrements for the hatchery, escapement requirements for local stocks, 
and specify the requirements fdr fishing time in the Southeast Afognak, Duck Bay, Izhut Bay, and 
Kitoi Bay Sections (Table 8). The regulatory wording of this plan is listed below as well as in 
the 1995 Commercial Finfish Regulation Book. 



5AAC 18.365. Eastside Afognak Management Plan. 

(a) The goal of the Eastside Afognak Management Plan is to achieve escapement and 
harvest objectives of sockeye, pink, coho, and chum salmon returning to natural 
spawning systems in the Southeast Afognak, Duck Bay, Izhut Bay, and Kitoi Bay 
Sections, and broodstock to Kitoi Bay hatchery. It is the intent of the board that salmon 
bound for these systems be harvested by the commercial fisheries located in these 
sections. 

(b) The Southeast Afognak Section shall be managed on sockeye salmon returning to 
Afognak Lake during the period from June 9 through July 5. From July 6 through 
August 24, fishing opportunities will be based on pink salmon returning to major 
systems in Afognak, Kazakof (Danger), and Marka Bays. After August 24, fishing time 
will be dependent on coho salmon returning to this section. 

(c) The Duck Bay Section shall be managed on early chum or sockeye salmon returns to 
Kitoi Bay hatchery during the period June 9 through July 18. From July 19 through 
August 24, fishing time will be based on returning mixed wild and hatchery pink 
salmon. After August 24, this section shall be managed on local coho salmon runs. 

(d) The Izhut Bay Section shall be managed on the early chum or sockeye salmon returning 
to Kitoi Bay hatchery during the period June 9 through July 18. From July 19 through 
August 1, this section may remain closed to fishing to assure that pink salmon cost 
recovery goals are achieved at Kitoi Bay hatchery. If hatchery cost recovery harvests 
are not required, fishing time in this section will depend on returning wild and hatchery 
pink salmon from July 19 through August 24. After August 24, fishing time will be 
dependent on returns of local coho salmon and late hatchery sockeye salmon runs. 

(e) The Kitoi Bay Section shall be managed on early run chum or sockeye salmon returning 
to the Kitoi Bay hatchery, from June 9 through July 20. From July 3 through July 20, 
fishing opportunities will not occur until chum salmon broodstock requirements for the 
hatchery are assured. After July 20 through August 20, this section will be managed for 
pink salmon cost recovery and broodstock requirements. If there is no pink salmon cost 
recovery, the section may be managed to harvest pink salmon that exceed broodstock 
needs. After August 20, fishing opportunities may be provided to harvest returning late 
sockeye and coho that exceed broodstock needs. 

Spiridon Bay Sockeye Salmotr 

The Kodiak Regional Aquaculture Association, in conjunction with ADF&G, has developed a 
supplemental run of sockeye salmon in Spiridon Bay. Sockeye fry are stocked in Spiridon Lake 
to rear and then migrate into Sbiridon Bay. Because of the steep topography of the creek leading 
to the lake the returning sockeye can not ascend to naturally spawn. All returning sockeye are 
intended for common property fisheries. ADF&G, KRAA, and the U.S. Fish and Wildlife Service 
have developed a management plan which attempts to fully utilize these salmon while protecting 
local stocks. The Spiridon Bay Sockeye Salmon Management Plan was adopted into regulation 
by the Board of Fisheries at the January 1993 meeting in Kodiak. 



5AAC 18.366. Spiridon Lake Sockeye Salmon Management Plan. 

(a) The department shall manage the commercial, sport, and subsistence fisheries in Spiridon 
Bay to provide for full use of the enhanced stock of sockeye salmon returning to 
Spiridon Lake. 

(b) The purpose of the Spiridon Bay harvest strategy is to allow for the orderly harvest of 
sockeye salmon returning to Telrod Cove from the Spiridon Lake enhancement project 
while providing adequate protection for local natural salmon stocks returning to other 
streams of the bay. The intent of the enhancement project is for the harvest of returning 
enhanced salmon to occur in traditional commercial fishing areas of the Northwest 
Kodiak District during openings directed at harvesting Karluk sockeye and westside pink 
and chum salmon stocks. 

(c) Only that portion of the Spiridon Bay Special Harvest Area in Telrod Cove Proper will 
be open to fishing (Figure 2). (New for 1995.) 

(d) Only purse seine and beach seines may be operated in the Spiridon Bay Special Harvest 
Area. 

(e) If a harvestable surplus of enhanced sockeye salmon is in the special harvest area, 
fishing periods will run 24 hours per day. When possible, openings will be coordinated 
to occur at the beginning of openings in the Northwest Kodiak District. (New for 
1995.) 

Eastside Kodiak 

The Eastside Kodiak Salmon Management Plan shows which species effect fishing time in 
management units located in the Northeast and Eastside Kodiak Districts throughout the season 
(Table 9). Although not in regulation, this plan reflects fishing opportunities which have been 
implemented annually since 1978. 

SOCKEYE SALMON ESCAPEMENTS GOALS FOR AREA K 
MAJOR SOCKEYE SALMON SYSTEMS 

The amount of fishing time for targeted sockeye salmon fisheries on systems having fish weirs 
is dependent on actual escapements. These include the Karluk, Ayakulik, Upper Station, and 
Frazer systems (major systems) and for the Akalura, Saltery, Buskin, Litnik, Pauls, and Thorsheim 
systems (minor systems). FO; sockeye salmon systems without weirs, fishing time is generally 
conservative and occurs at the discretion of ADF&G, in proportion to the perceived system 
specific run strength. 

Upper and lower biological escapement requirements have been identified for each river's sockeye 
salmon stocks (Table 10). A basic management function is to achieve at least the lower 



escapement goals for stocks exploited by targeted fisheries, even if it means that directed fishing 
time on those stocks does not occur. When the possibility exists that the upper escapement goals 
may be exceeded and significant deviations from optimum production could occur because of that 
excess; maximum directed fishing time on these stocks would be allowed, even if it requires 
continuous stream terminus fishing to contain the escapement at or near the upper levels. This 
is the extreme case occasionally needed to manage the Kodiak Area sockeye salmon runs. More 
common is a moderate amount of directed fishing time required to harvest sockeye salmon surplus 
and provide escapement approaching desired levels. 

Escapement graphs by stream are a good tool for illustrating escapements, similar to preseason 
harvest projections (Appendix B. 1. - B.5.). These are curves drawn based on historical average 
cumulative escapement by day, scaled to the upper and lower biological escapement goal for each 
particular system. Actual escapements can be plotted on these graphs to compare with the 
projected cumulative count. Since fishing time is strongly tied to escapement levels, these graphs 
can be valuable aids in understanding current ADF&G management actions, and in planning for 
future fisheries. Actual inseason escapement counts can be heard daily at 8:15 A.M. on SSB 
channel 3230 Khz. 



Table 1. Commercial salmon harvest in 1994 and harvest projections for the Kodiak Management 
Area, 1995. 

CHINOOK SOCKEYE COHO PINK CHUM TOTAL 

1994 Projected Harvest 25,000 2.428,lOO 325,000 13.700,OOO 6 10,000 17,088,100 
1994 Actual Harvest 22,600 2,877,500 296.200 8.162.600 738,800 12,097,700 
1995 Projected Harvest 25,000 2,400,000 3 10,000 18,235,000 800,000 2 1,770.000 

1994  HARVEST^ 
FISHERY Proiection ~ c t u a l '  

Early Run Sockeye Salmon Fisheries (619-7115) 
Cape Igvak 
Karluk 
Ayakulik 
Frazer 
Upper Station 
Minor Systems 
Minor Enhancements 
Other 
Su bTotal 

Late Run Sockeye Salmon Fisheries (7116-9115) 
Afognak (Hatchery) 5,000 
Cape Igvak 140,600 
Karluk 175,000 
Ayakulik 65,000 
Frazer 105,000 
Upper Station 250,000 
Minor Systems 75,000 
Spiridon 135,000 
Other 50,000 
SubTotal 1,000,600 

TOTAL SOCKEYE 2,428,100 2,877,500 

Coho Salmon Fisheries (811-10/1) 
Afognak (Hatchery) 75,000 45,900 
Afognak (Natural) 40,000 47,100 
Westside 85,000 107,100 
Alitak 20,000 32,200 
EastsideNorthend Kodiak 75,000 43,100 
Mainland 30,000 20.800 
SubTotal 325,000 296,200 

' Pink Salmon Fisheries (716-915) 
Afognak (HatcheryJ 1,400,000 2,05 1,400 
Afognak (Natural) 700,000 623,400 
Westside Kodiak 5,000,000 3,3 15,000 
Alitak 2,000,000 1,120,800 
EastsideINorthend Kodiak ' 3,500,000 858,200 
Mainland 1,100,000 193.800 
SubTotal 13,700,000 8,162,600 

1995  HARVEST^.^ 
Projection as of 1/5/95 



Table 1. (page 2 of 2) 

FISHERY 
1994  HARVEST^ 1995 H . ~ R V E S T ~ * ~  

Projection ~ c t u a l '  Proiection as of 1/5/95 

Chum Salmon Fisheries (616-9/5) 
Afognak (Hatchery) 10,000 5,000 
Afognak (Natural) 50,000 34,900 
Westside Kodiak 250,000 286,100 
Alitak 50,000 112,100 
Eastside/Northend Kodiak 150,000 209,700 
Mainland 100.000 9 1,000 
SubTotal 610,000 738,800 

GRAND TOTAL 17,088,100~ 12,097,700~ 21,770,000~ 

a Numbers of fish. 
1995 harvest projections as of 11519. 
Actual harvest estimates by fishery as of 1/5/95. 
Includes 25,000 chinook - projected harvest. 
Includes 22,600 chinook - actual harvest. 
Includes 25,000 chinook - projected harvest. 



Table 3,. Expected harvest from supplemental salmon production, by system and species for 
the Kodiak Management Area, 1 995.a 

System Sockeye Pink Coho Chum 

Kitoi Bay Hatchery Complex b 

Spiridon Lake d 

Hidden Lake 

Waterfall Lake 

Crescent ~ a k e ~  

Katmai Lake 

Kodiak Road System Lakes 

Total 246,000 7,965,000 25,000 150,000 

a Harvest estimates by KRAA and Kitoi Bay Hatchery staff. 
See Eastside Afognak Salmon Management Plan. 
Harvest is expected to occur during fisheries targeting pink salmon. 
See Spiridon Lake Sockeye Salmon Management Plan. 
See Crescent Lake Salmon Management Plan. 



Table 3. Commercial salmon season opening times and dates by species for the Kodiak 
Area, 1995. 

FISHERY 
EARLIEST OPENING TIMEDATE 

Firm TimeIDate Approximate Time~Date 

Early Run Sockeye Salmon Fisheries 

Cape Igvak Section a 
N.W. Kodiak District 
Inner Ayakulik and Outer Ayakulik Sections 
Alitak District 
Minor Systems d 

Uganik 
Paramanof 
Pauls/Perenosa 
LitniWWaterfall Lakemidden Lake 
Saltery 
KafliaiSwikshak 

PinkIChum Salmon Fisheries 

Mainland District 
Afognak District 
N.W. Kodiak District 
S.W. Kodiak District 
Alitak District 
Eastside Kodiak District 
N.E. Kodiak District 

Late Run Sockeye Salmon Fishery 

Cape Igvak Section f 
All remaining late run sockeye fisheries g 

System Specific Coho Salmon Fisheries h 

Mainland District 
Afognak District 
N.W. Kodiak District 
S.W. Kodiak District 
Alitak District 
Eastside Kodiak District 
N.E. Kodiak District 

12:OO Noon June 9 

12:OO Noon June 9 

12:OO Noon July 6 
12:OO Noon July 6 
12:OO Noon July 6 
12:OO Noon July 6 
12:OO Noon July 6 
12:OO Noon July 6 
12:OO Noon July 6 

12:Ol A.M. June 5-9 

Low tide June 7-9 

12:OO Noon June 14 
12:OO Noon June 14 
12:OO Noon June 14 
12:OO Noon June 9-14 
12:OO Noon June I4 
12:OO Noon June 1 1  

12:01 A.M. July (?) 
12:00 Noon July 15 

12:OO Noon Sept. 1 
12:OO Noon Aug. 15 
12:OO Noon Sept. 1 
12:OO Noon Sept. 1 
12:OO Noon Sept. 1 
12:OO Noon Sept. 5 
12:OO Noon Sept. 5 



Table 3. (page 2 of 2) 

a Actual opening date will be determined by sockeye escapement levels into the Chignik River 
system. Fishing time will be in 24 hour increments. 
Actual opening timeldate is as shown. This opening is considered a commercial test fishery; 
fishing time for this initial period will be 33 hours (12:OO nooon 619 through 9:00 P.M. 6/10). 
Actual opening date will be determined by the sockeye escapement level into Ayakulik River 
and opening time by low tide timing during daylight hours. 
Actual opening time will be determined by sockeye escapement levels into minor systems. 
Fishing time for this period will be 33 hours (12:OO noon through 9:00 P.M.) 
Actual opening timeldate is as shown. Fishing time for this initial period will be 105 hours 
(12:OO noon 716 through 9:00 P.M. 7/10). See section on Fishing Periods for additional 
information. 
Actual opening date will be determined by sockeye escapement levels into the Chignik River 
System. Fishing time will be in 24 hour increments. 

g Actual opening date for system specific fishing time will be determined by sockeye escapement 
levels into major systems. All fishing periods will begin at 12:00 noon and end at 9:00 P.M. 
prior to 8/16 and end at 6:00 P.M. from 8/16 to season's end. 
Actual opening date for system specific fishing time will be determined by overall coho run 
strength evaluation and by escapement levels into major systems and minor systems with 
reliable escapement data. 



Table 4. Regulatory fishery management plans for the Kodiak Management Area, 1995. 

YEAR DATES IN 
MANAGEMENT PLAN INITIATED MGMT. UNITS AFFECTED . EFFECT 

Cape Igvak Salmon Management 
Plan 

Alitak Bay District Salmon 
Management Plan 

Westside Kodiak Management Plan 

Crescent Lake Coho Salmon 
Management Plan 

North Shelikof Strait Sockeye 
Salmon Management Plan 

Eastside Afognak Management Plan 

Spiridon Bay Sockeye Salmon 
Management Plan 

Cape Igvak Section 615 - 7/25 
Wide Bay Section 

Alitak Bay District 619 - 101 1 

N.W. Kodiak District 
S.W. Kodiak District 
S.W. Afognak Section 

Portion of the Central 
Section in Vicinity 
of Port Lions 

S.W. Afognak Section 
N.W. Afognak Section 
Shuyak Section 
Big River Section 
Hal10 Bay Section 
Inner and Outer Kukak Sect. 
Dakavak Section 

Kitoi Bay Section 
Izhut Bay Section 619 - 1011 
Duck Bay Section 

Special Harvest Area 
in Spiridon Bay Section 619 - 1011 



Table 5. Biological and allocative criteria, and the management chronology, of 
the Cape Igvak Management Plan for the Kodiak Management Area, 1995. 

BIOLOGICAL AND ALLOCATIVE CRITERIA FOR MANAGING THE CAPE IGVAK FISHERY ON 

CHIGNIK BOUND SOCKEYE 

MANAGEMENT CHRONOLOGY FOR CHlGNlK BOUND SOCKEYE AND KODIAK SALMON 

KODIAK BOUND STOCKS 

AND/OR CHIGNIK 

LATE RUN STOCKS 

BIOLOGICAL REQUIREMENTS 

REGULATION 
SAAC 18.360 

(a) (b> (c) 

- 

(a) (b) (c) 

- 

- 

(f) 

- 

ALLOCATIVE REQUIREMENTS 

REGULATION 
5AAC 18.360 

(a) 

(b) 

(c> 

(dl 

(e> 

- 

(g) 

ESCAPEMENT NEEDS 
CHIGNIK CHIGNIK 

CHIGNIK 
MINIMUM 
HARVEST 

EXPECTATIONS OF 
LESS THAN 
600.000 

EXPECTATIONS OF 
600.000 ARE 
IN DOUBT 

EXPECTATIONS OF 
6Ml.000 OCCUR 

CHlGNlK SALMON 
% INTERCEPTION 
CALCULATIONS 

ALLOCATION 
PERIOD 
600.000 

- 

- 

600,000 
MINIMUM 

(EARLY RUN) 
THROUGH 6/30 

350,000-400,000 

- 

- 

- 

- 
FROM JUNE 26 

IGVAK 
% 

CLOSED 

CLOSED 

OPEN TO 
ACHEIVE 15% 

80% OF CATCH 
AT IGVAK ARE 
CHIGNIK SOCKEYE 

615 - 7/25 
I NOT APPLICABLE 

- 
ONE DAY 
ADVANCE 
NOTICE 

15 % 

(LATE RUN) 
- 

- 

THROUGH 7/30 
195,000-200,000 

- 

- 
-JULY 9 

CAPE IGVAK SECTION CLOSED 
OR SEVERLY LIMITED UNTIL 
CHIGNIK LAKE RUN EVALUATED 

- 

~ , o o o  

- 

250,000 



Table 6. Primary management species and fishery chronology of the Alitak Bay District 
Salmon Management Plan for the Kodiak Management Area, 1995. 

ALITAK BAY DISTRICT MANAGEMENT PLAN 

611 6/9-10 6/24 719 7/15 819 8/20 8/26 9/25 
xx = Commercial Test Fisheries 

ALITAK BAY DISTRICT - PRIMARY MANAGEMENT SPECIES BY STREAM BY TIME 
JUNE I JULY AUGUST SEPTEMBER 

5 10 15 20 25 1 5  10 15 20 25 15  10 15 20 25 1 5 10 15 20 25 , 

FRAZER SOCKEYE I 
I 
I 

UPPER STATION SOCKEYE - E.R. 

CAPE ALITAK 
SECTION 
(SEINE) 

MOSER/OLGA BAY 
SEmION 

(GILLNET) 
(TRADITIONAL) 

OUTER UPPER 
& 

INNER UPPER 
STATION 
(GILLNET) 

(NON-TRADITIONAL' 

OUTERAKALURA 
& 

IN. AKALURA 
SECTIONS 
(GILLNET) 

(NON-TRADITIONAL 

DOG SALMON 
FLATS SECrlON 

(GILLNET) 

(NON-TRADITIONAL 

HUMPYIDEADMAN 
SECTION 
(SEINE) 

2 

$ 
3 

FRAZER 
(AGGRESSIVE MANAGEMEN1 
STRATEGY) 

FRAZER S O C E Y E  
(AGGRESSIVE 
STRATEGY) 

X 

$ 
X 
X 
X 
X 
X 
X 
X 

X 
X 

g :: 
8 8 
d d 

g g 

U U 

8 O 
d d 

X 

$ 
$ 
X 
X 

FRAZER SOCKEYE 
(CONSERVATIVE 
MASAGEL~ENT 
STRATEGY) 

FRAZER 
MANAGEMEN-'(CONSERVATIVE 

y?d","$?{fNT 

ODD YEARCYCLE 
FRAZER PINK SALMO?. 

EVEN YEAR CYCLE 
UP.STATION SOCKEYE 
(LATE RUN) 

ODD YEAR CYCLE 
FRAZERPl*KSALMOhUP.STATION 

EVEN YEAR CYCLE 
UP.STATION 
(LATE RUN) 

UPPER STATION SOCKEYE 
(EARLY RUN) 

AKALURA SOCKEYE 
(EARLY RUN) 

FRAZER SOCKEYE 
(MOP UP FISHERY) 

FRAZER SOCKEYE 
(AGRESSIVE MANAGE.MENT 
STRATEGY) 

UPPER STATION COHO 

AKUURA COHO 

ODD YEAR CYCLE 
CP.STATIOS SOCKEYE 

EVES YEAR CYCLE 
UP.STATIOS SOCKEYE 
& FRAZER PlSK SAL.MO:r' 

ODD YEAR CYCLE 
SOCKEYE 

EVEN YEAR CYCLE 
SOCKEYEUP.STATION SOCKEYE 

& FRAZER PISK SALMO?; 

UPPER STATION S O C E Y E  
(LATE RUN) 

AKALURASOCKEYE 
(LATE RUN) 

FRAZER SOCKEYE 
(CONSERvAT1vE 
MANAGEMENT 
STRATEGY) 

ALL ALITAK DISTRICT 
COHO S Y S T E ~ ~ S  

ALL OLGA BAY 
COHO SYSTE.MS 

z z 

2 5 
2 4 

5 %  
2 3 

z 
< - 
9 5 .=. x 
< 3 

FRAZER PINK SALMON FR.CER AND HORSE LIARINE COHO 

ALlTAK BAY PINK. CHUM. AND COHO 



Table 7. Primary management species and fishery chronology of the Westside Kodiak Management Plan for the 
Kodiak Management Area, 1995. 

u e 
d 

LOCAL AND MIXED PINK 

LOCAL PINK LOCAL PlNW LOCAL COHO 
AND E.R. CI-IUM E.R. CHUM & PlNK & L.R. CHUM 

E.R.KARLUK AND L.R. KARLUK LOCAL COI I 0  

ODD-YEAR CYCLE? L.R. AYAKULIK SOCKEYE 0UT.AYAKULIK 
CLOSED E.R. AYAKULIK SOCKEYE AYAKULIK COIlO 

3 

% 

I I I '  I I I I 

6/ 1 619 6 / i6  6/23 716 7/16' 81 1 8/16 8/25 916 i n n 1  

COMMERCIAL TEST FISHERIES E.R. = EARLY RUN STOCKS L.R. = LATE RUN STOCKS 

1N.AYAKULIK CLOSED E.R. AYAKULIK SOCKEYE 

EVEN YEAR CYCLE: L.R. AYAKULlK SOCKEYEPIN 

ODD-YEAR CYCLE: L.R. AYAKULIK SOCKEYE 

EVEN YEARCYCLE: L.K. AYAKULIK SOCKEYEPIN 

K 

AYAKULlK COHO 
< 



Table 8. Primary management species and fishery chronology of the Eastside Afognak 
Management Plan for the Kodiak Management Area, 1995. 

TARGETED SPECIES BY SYSTEM AND TIME FOR SPECIFIC MANAGEMENT UNITS " 

[ - fishing time dependant upon sockeye escapement into Litnik system. 

S.E. AFOGNAK SECTION 

(seine) 

DUCK BAY SECTION 

(Seine) 

IZHUT BAY SECTION 

(Seine) 

KIT01 BAY SECTION ' 
(Seine) Broodstock 

PINK: Cost Recovery 

Common Roperty 

- - - - - .  
CHUM WOR BmOdstoek 

EARLY SOCKEYE 

Common Property 

- - - - - .  

Broodstock 
COHO & 

SOCKEYE. 

Common Ropeny 

1 Included in this management plan are the harvest strategies for current natural and hatchery 
prodution as well as future hatchery production. 

2 The management plan required for the Kitoi Bay Section is rather complicated in order to achieve 
broodstock, cost recovery, and common harvest requirements. This is further complicated by the 
multispecies production currently occurring at Kitoi Bay hatchery. The diagram shown attempts to 
approximate dates for when specific management strategies should be implemented to insure 
achievement of hatchery goals and an orderly harvest of quality common property fish. 
a Hatchery pink salmon brooPstock captured. 
b Hatchery pink salmon cost rlcovery fishery when necessary. 
c Hatchery pink salmon common property fishery. 
d Hatchery chum and/or early sockeye salmon broodstock captured. 
e Hatchery chum and/or early sockeye s'almon common property fishery. 
f Hatchery coho and late sockeye salmon broodstock captured. 
g Hatchery coho and late sockeye salmon common property fishery. 

$ 3  
.g 

X 

: 
X 

LlTNlK 

5i SOCKEYE 

LOCAL COHO 

LOCAL COHO & 

HATCHERY SOCKEYE 

EARLY HATCHERY CHUM 

AND/OR SOCKEYE 

EARLY HATCHERY CHUMS 

AND/OR SOCKEYE 

LOCAL PINK 

HATCHERY & LOCAL PINK 

b 

LOCAL COHO 

CLOSED UNTIL 

COST RECOVERY 

ASSURED 

a 
I 

HATCHERY &LOCAL PlNK 

C 

d 

e 

f 

I  I I 1  1  I 1  I I I  I 

g 

I  1  



Table 9. Management chronology by management unit for eastside salmon stocks, Kodiak Management Area, 1995. 

I DATE 6/1 6/14 6/21 7/6 7/10 8/25 9/6 lo/ 
I I I II 

I MANAGEMENT UNIT I I I I I I 11 

I Local and mixed sockeye 33 hour fishing period. 

w 
o 

3 
B 6 

I!' 
B 8 

8 
f l ~  ' 
1 

OUTER CHlNlAK BAY 

INNER CHlNlAK BAY 
+ 

BUSKIN RIVER 

MONASHKAIMILL BAY 

SEVEN RIVERS 

TWO HEADED 

SITKALIDAK 

OUTER UGAK BAY 

INNER UGAK BAY 

CLOSED 

CLOSED 

CLOSED 

CLOSED 

CLOSED 

CLOSED 

CLOSED 

CLOSED 

CLOSED 

LOCAL AND MIXED PINK 

LOCAL AND MIXED PINK AND CHUM 

LOCAL PINK, 
COHO 

LOCAL PINK, 
COHO 

LOCAL PINK, 
COHO, CHUM 

LOCAL PINK, 
COHO 

LOCAL PINK, 
COHO 

LOCAL PINK, 
COHO 

LOCAL PINK, 
CHUM, COHO 

LOCAL PINK, 
CHUM, COHO 

LOCAL PINK, 
COHO 

LOCAL PINK 
BUSKIN SOCKEYE 

CLOSED 

CLOSED 

CLOSED 

CLOSED 

CLOSED 

LOCAL 
COHO 

LOCAL 
COHO 

LOCAL 
COHO 

LOCAL 
COHO 

LOCAL 
COHO 

LOCAL 
COHO 

LOCAL 
COHO 

LATE CHUM, 
COHO 

COHO 

LOCAL PINK 
AND CHUM 

CLOSED 

CLOSED 

CLOSED 

PASAGSHAK 
SOCKEYE 

SALTERY 
SOCKEYE 

LOCAL AND MIXED PINK 

LOCAL AND MIXED PINK AND CHUM 

LOCAL AND MIXED PINK AND CHUM 

LOCAL AND MIXED PINK AND CHUM 

LOCAL AND MIXED PINK AND CHUM 

LOCAL PINK & CHUM 
SALTERY SOCKEYE 

LOCAL PINK 
AND CHUM 



Table 10. Sockeye salmon escapement goals for major and minor systems in millions of fish. for 
the Kodiak Management Area. 1 995. a 

Early Run (Before 71 15) Late Run (After 7/15) Total 
Minimum Desired Minimum Desired Min. Des. 

Major Systems 

Karluk 
Ayakulik 
Upper Station 
Frazer 

Subtotal 

Minor Systems 

Akalura 
Saltery 
Buskin 
Litnik 
Pauls 
Thorsheim 

Subtotal 

GRAND TOTAL .605 .925 .620 375 1.225 1.790 

a This listing of systems identifies only those systems whose escapement is monitored by fish 
weir total escapement counts. The escapement into these systems represents approximately 85% 
of the Kodiak Area's total sockeye escapement. 
Sockeye escapement into these systems characterized by two distinct stocks as identified by 
bimodal escapement pattern, i.e. an early stock where the cumulative escapement occurs 
through July 15 and a late stock where the cumulative escapement occurs primarily from July 
16 through season's end. 
Sockeye escapement into these systems characterized by one distinct escapement pattern and 
where escapement is essentially completed by approximately July 25. Escapement goals for 
Pauls Bay are currently being reevaluated. 

r) 



MANAGEMENT CHRONOLOGY 
AVERAGE DURATION 

a 120 DAYS L 
JUNE 9 - OCTOBER 7 

Figure 1. Commercial salmon fishery chronology, by specie, in the Kodiak Management Area. 
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Figure 2. Approximate boundaries of the  pir rid on Bay special 
Harvest Area- 



FOUL BAY TERMINAL HARTSEST AREA: 
ALL WATERS OF FOUL BAY EAST OF 

Figure 3.  Foul Bay Terminal harvest Area, 
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WATERFALL LAKE TERMINAL HARVEST AREA: 
ALL WATERS SEAWARD OF THE STREAM 
TERMINUS OF STREAM NO. 251-822 
(58' 23' 57" N. LAT., 152O 30' 12" W. 
LONG.) THAT ARE WITHIN A 1 NAUTICAL 

Figure 4, Waterfall JLake ~erminal Harvest Area- 



CRESCENT LAKE TERMINAL HARVEST AREA: 
ALL WATERS OF SETTLER COVE WEST OF 
152O 50' 4 8 "  W. LONG. 

Figure 5 .  Crescent Lake Terminal Harvest Area- 



INNER KARLUK SECTION 
\ 

Figure 6 ,  Knrluk River closett wirter sanctuary in llle Kotliak Mfinagement Area, 199 5.  



Figure 7 -Buskin River closed ware: sanctuary in the Kodiak Management Area, 1955. 
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Figure 8 -  Ayakulik River closed water sanctuaryr Kodiak Management 
Area I 1995. 



. . 
=ST ARM UGANIK BAY 
INCREASED CLOSED WATER SANCTUARY 
STREAM #253 -1-22 

Figure 9- East Arm Uganik Bay increased closed water sanctuary, 
Kodiak Management Area, 1995. 



Ture 10. Approximate boundaries of the "North Shelikof Strait Seaward Zonem and the 
'Southwest Afognak Seaward Zone" of the North Shelikof strait Sockeye Salmon 
Management Plan for the Kodiak Management Area, 1995- 
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Projected Salmon Harvest by Day, All Species Combined, 1995 

JUNE JULY AUGUST SEPTEMBER 

* 1995 ALL SALMON SPECIES PROJECTED HARVERST TOTAL = 21,770,000 

Appendix A.1. Projected salmon harvest curve, all species combined, for the Kodiak Management Area, 1995. 



Proiected Pink Salmon Harvest by Day, 1995 

- - -  

1995 PINK SALM~FI HARVEST MID POINT PROJECTION = 18,200,000 
PROJECTED HIGH = 26,300,000 ** PROJECTED LOW = 11,200,000 

Appendix A.2. Projected sockeye and pink salmon harvest curves for the Kodiak 
Management Area, 1995. 



1995 CHUM SALMON PROJECTED HARVEST TOTAL = 800,000 

Projected Coho Salmon Harvest by Day, 1995 
* 

* 1995 COHO S A ~ M O N  PROJECTED HARVEST TOTAL = 310,000 

Appendix A.3. Projected chum and coho salmon harvest curves for the Kodiak 
Management Area, 1995. 



Appendix B 1. Upper and lower escapement goal curves for the early and late run's of Karluk 
sockeye salmon in the Kodiak Management Area, 1995. 



UPPER STATION SOCKEYE SALMON. EARLY RUN 

UPPER GOAL - 200,000 LOWER GOAL - 150,000 

Appendix B.2. Upper and lower escapement curves for the early and late run's of Upper Station 
sockeye salmon in the Kodiak Management Area, 1995. 



AYAKULIK SOCKEYE SALlMON 
Uvver and Lower Escavement Goals 

UPPER GOAL - 300,000 LOWER GOAL - 200,000 

UPPER GOAL - 200,000 LOWER GOAL - 140,000 

Appendix B3. Upper and lower escapement curves for the Ayakulik and Dog Salmon Rivers 
sockeye salmon in the Kodiak Management Area, 1995. 



SALTERY SOCKEYE SALMON 

UPPER GOAL - 40,000 LOWER GOAL - 20,000 

AKALURA SOCKEYE SALMON 

UPPER GOAL - 60,000 LOWER GOAL - 40.000 

Appendix B.4. Upper and lower escapement curves for the Saltery and Akalura Rivers 
sockeye salmon in the Kodiak Management Area, 1995. 
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INTRODUCTION 

Annually, sockeye salmon escapements are sampled for age, length, and sex from major and 

minor systems by field personnel within the Kodiak Management Area (KMA). Management and 

research biologists rely on this data for forecasting, escapement goal evaluation, catch 

apportionment, and run timing estimation. As the demand on our salmon resource increases, so 

does the intrinsic value of this data. 

Stock identification projects using scale pattern analysis as well as age marker analysis have been 

conducted within the Afognak, NW Kodiak , SW Kodiak, Alitak Bay, and Mainland Districts. 

The foundation for these projects are the scale samples that are collected. It is imperative that 

scales collected be of the highest quality possible. In recent years, an attempt was made to use 

average weights as a possible method of stock separation by area. Fish ticket weights were used 

as individual fish weights by system were not available. In order to evaluate length-weight 

relationships by system throughout the KMA area, weights will be taken along with ALS at seven 

locations during 1 995. 

GOAL 

Provide improved management of the Kodiak Management Area salmon runs by optimizing 

escapement requirements thereby insuring maximum harvest opportunities. 

OBJECTIVES 

1. Construct accurate brood tables (spawner-recruitment relationships). 

2. Develop accurate run forecasts. 

3. Evaluate escapement goals and accurately define run timing. 
f 

4. Provide samples suitable for scale pattern analysis as required for addressing mixed stock 
fishery issues. 

5 .  Evaluate length-weight relationships at Afognak, Spiridon, Karluk, AyakuIik, Upper Station, 
Frazer, and Saltery Rivers. 



TASKS 

1. Collect representative age, length, and sex data from all major and selected minor sockeye 
salmon systems within the KMA. 

2. Collect a mixed assortment of weight data from selected sockeye salmon systems within 
the KMA. 

SUPERVISION 

Regional Finfish Research Supervisor, Charles Swanton will supervise escapement sampling at 

Frazer Fishpass and Akalura weir. All other KMA escapement crews will be directly supervised 

by Kodiak Management Area staff. Regional Salmon Research Biologist, Patricia Nelson will 

monitor weekly escapement sampling and review incoming data for quality, quantity, and 

timeliness. A log book will be maintained tracking weekly samples, and weir crew leader's will 

be notified periodically regarding data quality. 

PROCEDURES 

Weekly sockeye salmon escapement sampling for age, length, weight, and sex (ALWS), will be 

conducted at Karluk River, Upper Station, Ayakulik River, and Frazer Lake (Figure 1). Samples 

will be collected using a live box trap (Figure 2) according to the schedules in Table 1. If the 

required number of fish are not taken within a single day, obtain the balance of the sample on 

the following day. 

Minor systems will be sampled with reduced intensity following the sampling schedule in Table 

1. Litnik (Afognak) weir personnel will collect two 480 fish ALS samples from both early and 

late sockeye run components. Additionally, 200 individual fish weights (100 male and 100 

female) will be collected from the early and late run components. Two 480 fish ALS samples 
t 

from both early and late sockeye run components will be collected at Akalura weir. A single 480 

fish sample will be collected at the Saltery weir during the peak escapement and 200 individual 

fish weights will be measured (100 male and 100 female). Sport Fisheries Division (S.F.D.) 

personnel will sample the Buskin River sockeye escapement with a goal of 140 fish every twc 



weeks, for six weeks (sample size specified by S.F.D. biometrician). S.F.D. will similarly sample 

the Buskin River sockeye subsistence harvest. Development section personnel will collect ALS 

data from Malina Lake, Little Kitoi, and Pauls Bay following the sampling schedule presented 

in Table 1. Additionally, samples for ALWS will be collected at the Telrod Cove Terminal 

Harvest Area with a targeted sample size of 240 ALS and 30 weight samples (15 males and 15 

females) per week. 

It is essential that all ALS data be representative of the true escapement, therefore avoid bias by 

NOT pre-selecting fish based upon size, sex, condition or any other factor. Sampling and 

recording procedures are presented in Appendix A. Weight samples on the other hand should 

not be random. It is important that we obtain the greatest variety of lengths available at each 

system. Therefore, try to sample the smallest and largest fish during the sampling period as well 

as a wide variety of lengths between the largest and smallest fish. Weights are to be measured 

using a Chatillon spring scale to 25 lbs. Weigh fish to the nearest 0.25 Ib and record weight on 

the back of the AWL form (right side). Check calibration of scale before use and periodically 

during the season using a 3 lb can of coffee. Remember that we are evaluating weight at length 

so take care to ensure that each weight corresponds to the appropriate length. Specific procedures 

for collecting and recording weight data are described in Appendix A. 

DATA REPORTING 

Crew leaders will notify Dave Prokopowich, Kevin Brennan, or Dennis Gretsch via SSB radio 

upon completion of weekly sampling. Karluk weir will mail compIeted ALS data to Kodiak 

(return receipt from the Karluk village post office), and notify the office of the mailing date (via 

radio). All other field camp personnel will send completed samples back to town on return 

grocery flights. These packages should be clearly labeled to include: system, sample dates, and 

Attn.: Patti Nelson. The pilot should be notified to call Fish and Game at 486-1855 for package 

pick up. 7 



Table 1. Sockeye salmon escapement sampling schedule, 1995. 

Location 

ALS 
Sampling Date Sample 
Frequency Starting Ending S i ze 

Weight 
Sample 
Size 

Akalura weir (early) once 

Akalura weir (late) once 

Ayakulik weir weekly 

Buskin Lake weira biweekly 

Buskin Subsistence ~ a r v e s t ~  biweekly 

Frazer Fishpass weekly 

Karluk weir weekly 

Litnik (Afognak) weir (early) once 

Litnik (Afognak) weir (late) once 

Malina Lake weirb intermittently 

Little ~ i t o i ~  intermittently 

Pauls ~a~~ biweekly 

Saltery River weir once 

Upper Station weekly 

Telrod coveb weekly 

May 15 

Jul 16 

May 30 

Jun 01 

Jun 01 

Jun 15 

May 30 

Jun 07 

Jul 14 

Jun 01 

Jun 01 

Jun 06 

Jul 07 

Jun 06 

Aug 01 

Jul 15 

Sep 15 

Sep 30 

Aug 01 

Aug 01 

Aug 30 

Sep 30 

Jun 15 

Jul 20 

Aug 15 

Aug 15 

Jul 03 

Jul 20 

Sep 30 

Sept 15 
- - - -  - - 

a Sampled by Sport Fish Division (sample size determined by S.F. Biometrician). 
Sampled by Development Section personnel. 



F i g u r e  1. L o c a t i o n  of sa lmon  w e i r s  i n  the Kodiak Management Area- 
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Figure 2. The 'Scott' six panel salmon t r ap .  



APPENDIX A 

Procedure for Sampling Adult Salmon 
for age, length, weight, and sex 



Annually, salmon escapements and catches are sampled for age (scales), length, and sex (ALS) 
by field crews throughout the state. This database is essential for sound management of the 
State's salmon resources. 

To be useful, data must be recorded on the mark-sense (AWL) forms neatly and accurately. 
Scale samples must be collected and mounted properly to ensure accurate age determination. The 
following procedures are to be adhered to when sampling for age, length, weight, and sex. 

COMPLETING THE AWL FORMS: 

A completed AWL. form and accompanying gum card for sampling sockeye and chum salmon 
are shown in Appendix A. 1-2. 

Complete each section on the left side of the AWL form using a No. 2 pencil and darken the 
corresponding blocks as shown in the figures. Make every effort to darken the entire block as 
partially filled blocks are often missed by the optical scanner which reads and records the data 
from the AWL forms. Label only one form at a time to avoid a "carbon paper effect" resulting 
in stray marks. 

Description: 
Record the following: species/area/catch or escapementlgear type (seine, weir, etc.)/samplers 

Card: 
The AWL forms and corresponding gummed card(s) are numbered sequentially by date 
throughout the season starting with 001. A separate numbering-sequence will be used for each 
species, district, and geographic location. Consult your port supervisor for the current card 
number. Sockeye scale samples will have only 1 gum card per AWL form as shown in 
Appendix A. 1. 

Species: 
Refer to the reverse side of the AWL form for the correct digit. 

Day, Month, Year: 
Use appropriate digits for the date the fish are sampled; for catch sampling, use the date the 
fish were caught. 

District: 
List only one district. Consult area statistical map or project leader for appropriate district. 

Subdistrict (Section): 
List a single subdistrict if it is known and if all the potential samples were caught in that 
section. If more than on: section is involved, list each section but do not darken the 
corresponding blocks. Leave blank if the section is unknown. 



Stream: 
Leave blank for catch sampling; escapement sampling consult area statistical map for 
appropriate stream number. 

Location: 
List the appropriate code as shown on Appendix A.3. 

Period: 
List the period in which the fish were caught (Appendix A.4.). 

Project and Gear: 
Refer to the reverse side of the AWL form for the correct code. 

Mesh: 
Leave blank unless specifically instructed by supervisor to do otherwise. 

Type of length measurement: 
Use (2) mid-eye to fork-of-tail. Refer to Appendix A.5. 

# of cards: 
Mark 1 (each AWL form in individually numbered). 

Keep the litho codes in numerical order throughout the season and keep the AWL forms flat, 
dry, and clean. Fish gurry and water curling will cause data to be misinterpreted by the optical 
scanning machine. It is the crew leaders responsibility to make sure that all forms are carefully 
edited before returning them to your supervisor. 

GUMMED CARDS: 

Fill out the gum cards as shown in Appendices A.l 

Species: 
Write out completely (sockeye) and fill in appropriate number (2). 

Locality: 
For catch and escapement sampling, write down the area in which fish were caught, followed 
by catch or escapement (e.g. Karluk River escapement; Uganik Bay catch). 

Stat. code and Sampling date: 
Transfer the appropriate digits from the AWL form. 

? 

Gear: 
Write out completely. 



Collector(s): 
Record the last names of person(s) sampling. 

Remarks: 
Record any pertinent information such as number of scales per fish sampled, vesselltender 
name, etc. Transfer this same information to the top margin of the AWL. 

SAMPLING PROCEDURE: 

A. GENERAL 

1. Place the fish on its right side to sample the left side. 

2. Determine sex of the fish and darken M or F in the sex columns. If any difficulty is 
encountered with this procedure, write "I had trouble sexing these fish" on the top margin 
of the AWL and ask your supervisor for help as soon as possible before sexing additional 
fish. 

3. Measure fish length in millimeters from the mid-eye to fork-of-tail (Appendix A.5). Record 
length by blackening the appropriate column blocks on the AWL form. Column 3 on the 
AWL form is used for fish with a length greater than 999 millimeters (Chinook). Measure 
all species of salmon to the nearest mm. Check the calipers periodically to ensure 
measurement accuracy. When escapement sampling, take care to ensure that each 
length corresponds to the appropriate scale mounted on the gummed card as length 
at age is evaluated for each sample. 

4. Remove the "preferred scale" from the fish by grasping its exposed posterior edge with 
forceps and pulling free. Remove all slime, grit, and skin from the scale. The "preferred 
scale" is located on the left side of the fish, two rows above the lateral line on the diagonal 
from the posterior insertion of the dorsal fin to the anterior insertion of the anal fin 
(Appendix A.6.). If the "preferred scale" is missing, select a scale within the preferred area 
on either the left or right side of the fish. If no scales are present in the "preferred area" 
on either side of the fish, sample a scale as close to the preferred area as possible and 
darken the 8 under "age error code" on the AWL form. Do not select a scale located on 
the lateral line. 

5. It is important to take care that scales adhere to the card, rough side up. Therefore, without 
turning the forceps over, clean, moisten, and mount the scale on the gummed card with your 
thumbor forefinger. Exert just enough pressure to spread and smooth the scales directly 
over the number as shown in Appendix A.6. The ridges on the sculptured side can be felt 
with a fingernail or forckps. Mount scale with anterior end oriented toward top of gum 
card. All scales should be correctly oriented on the card in the same direction (Appendix 
A.7.). 

6. Once the length and sex have been recorded, and the scale has been collected, slide the fish 
into the weighing sack provided, hang it from the scale and record the weight in pounds on 



the back side of the AWL form (to the nearest 0.25 lbs). If weights are recorded on the 
back of an AWL form, transfer the litho code to the appropriate column. A completed back 
side of an AWL form is illustrated in Appendix A.2. Keep in mind that not all fish will 
be weighed. The minimum sample size is 15 males and 15 females per week. If the 
process goes smoothly and you can collect more weights (25 per sex), this would be 
greatly appreciated. 

7. Repeat steps 1 through 4 for up to 40 fish on each AWL form. 

8. When sampling at weirs you may use write in rain books to record the data. Keep the 
mark-sense forms in camp where they will be clean, dry, and flat. After sampling is done 
for the day transfer the data to the mark-sense forms. Each length, sex, scale and weight 
must correspond to a single fish! It is the responsibility of the crew leader to be sure 
the data has been transcribed correctly and the AWL forms filled out completely. Log 
books containing length, weight, and sex data should be returned to Patti Nelson at the end 
of the season. 

SCALE SAMPLING CHECKLIST 

SOME REMINDERS 

- 

1. For greater efficiency in scale reading and digitizing, mount scales with anterior end toward 
top of scale card. 

2. AWLs should be carefully edited. Re-check header information on AWLs; make sure all 
available information is filled in. Take extra care to use the correct period code for the 
sampling or catch date. AWL numbers should not be repeated; a frequent error is to begin 
a week's sample with the last AWL number used the week before. This is particularly 
important if the data is regularly sent to town; it is easy to forget which AWL numbers 
were used. Crew leaders should take time to ensure that the boxes are being blackened 
correctly, if the boxes are sloppily marked the optical scanner records the information 
incorrectly or misses it entirely. Keep pencil marks within each block, filling it completely. 

OPERATIONAL PLAN 

GUM CARDS 

AWL FORMS 

CALIPERS 

SPRING SCALE 

PENCILS (NO. 2) 

FORCEPS 

PLASTIC CARD HOLDERS 

CLIPBOARD 

WEIGHING SACK 



Transfer important comments from scale cards to AWLs. After pressing scales, the cards 
are seldom referred to again, and important remarks can be lost. Write comments in the top 
right margin. If there is not room on the AWL to completely explain the remarks, use a 
separate piece of paper. 

Never put data from different dates on one AWL or one scale card. Even if only one scale 
is collected that day, begin a new AWL and gum card the next day. 

If weights are taken, they may be noted in the right margin of the AWL during sampling, 
but be sure to transfer the weights and litho code to the appropriate columns on the 
reverse of the AWL before submitting it to your supervisor. 

The data processing program uses the "litho code" on the AWL. (It is located in the lower 
left margin of the AWL.) Try to keep the litho codes in numerical order. This should not 
be hard to do if they are arranged that way before page numbering. Those who sample 
different areas throughout the season can arrange the litho codes in order before each sample 
is taken. 

If AWLs get wrinkled or splotched they should be transcribed onto a new AWL prior to 
sending in. The optical scanning computer will misread or reject wrinkled sheets. Do not 
use paperclips on AWL forms. 

Be careful when collecting and mounting scales in wet conditions (rain, high humidity, etc.) 
Glue often obscures scale features and scales frequently adhere poorly to wet card. Protect 
the cards, keep them dry to avoid having to remount the scales on a new card. 

Scan the AWL form for mistakes. A common error occurs, for instance, in placing both 
the 4 and 7 of a 475mm fish in the 100's column with nothing in the 10's column. 

Record all comments explicitly on the gum card under remarks and transfer remarks to the 
top margin of the AWL form. 

Responsibility for accuracy lies first with the primary data collector(s). The port supervisor 
will return sloppy or incomplete data to individual collectors for correction. 



Gum Card front side 
16 scales collected 
Gum Card back side 

~ p e a e r :  ~ C ~ ~ Z V E  Card NO: d j d 
Locahty: ZSL. - 
star. Code: 2 A 7- Y o - 4 3 - 
Sampllnq Date: MO-- Day 0 Year q 7 
Gear: W F  IR / 7-P 

Remarks: 

AWL FRONT SIDE: / / 

N C S  n O i U S C A N '  M020.1'1877 Ib I5 I4  A 4 1 0 0  

~ ~ ~ I ~ ~ ~ I I I ~ ~ I ~ ~ I ~ ~ ~ ~ I ~ ~ ~ I ~ ~ I I I ~ I ~ I ~ ~ I ~ I ~ I ? I J : ~ ~ I I Y I ~ ~ ~ ~ ~ I ~ I I I I ~ ~ ~ ~ I I I I I I I '  

Appendix A-1- Completed AWL (front side) and associated gum ca 
16 fish sampled, 

13 



AWL BACK SIDE: 16 fish sampled, 16 weights measured 
CODES : 
SPECIES 

I - Cb+a44*k l l a n ~ l  

litho code 
transferred: 

B H W W J  
0 . 1  1 H u 
H H i i H I  
B H 1 1 B I I  
# H  I B I I  -- 

PROJLCT 

GEAR 
- I,., 
- Pn. .  1.1.. 
- I,.'& ..O", 

- O#,Il l#ll".l 
- S,I ",ll..l 
- 11.11 

- La., I'"* 
- 011.t 11.*1 

- 1111wb11l 

- r.1. 

- S,III h w b  

..A 11.. 

1 YPE 
11 - M.,,I,." ,",,. 

I,,". 

I1 - l l .mAp8~bod 
1 1  - 04, " G I  

I 4  - l b  U . . % W U ~ ~ ~  

1 1  - o<.l" l,...l 

1 1  - SIS*",~. 

19 - WIII 

i O  - I 3  U1.sn4ya.A 

LENGTll TYPE 
I - 1,. ml t . w u l  I. I w h  *I l a # l  

I - Mod I, h o b  a1 1061 

3 - Pas1 . t b l  1. l u # b  .I Ira1 

4 - Mu1 -11 1. L l y u t a l  ~1.1. 

6 - Pest  m b a l  I* I ,~ ,wa t  p la ts  

6 - Uo.rr,mnd 

AGE EnflOll CODE:; 
1 - 0,.1,11 

I - lav.,l*4 

I - R.pnnao.ll4 

4 - l l l l " l b l .  

b - M I S S O . ~  
I - Ro.b6mLcA 

1 - W#".,( .,LC#., 

I - N"1 ,#.l~,#.d 

I 1 I 1 ~ l l l B l E l I B l B I U U P t l I I I I I I I 1 I I I I I I I ~ U U I I I I ~ R E I I I I R ~ ~ R R @ I ~ 1 ~ I I I ~ I I I ~ U ~ l I I 0 ~ E R ~ I ~ R I ~ ~  

Appendix A-2- Back side of AWL with 16 weights recorded and litho code transferred- 



Appendix A.3. Assigned port and weir location codes. 

Port and Location Codes 

030 - Lazy Bay 
03 1 - Port of Kodiak 
032 - Pauls Lake 
033 - Thorshiem 
034 - Afognak River 
035 - Karluk River 
036 - Red River 
037 - Upper Station 
038 - Frazer Lake 
039 - Dog Salmon 
040 - Akalura River 
041 - Uganik River 
042 - Malina Creek 
150 - King Cove 
151 - Port Moller 
052 - Dutch Harbor 
053 - Akutan 
054 - Sand Point 
055 - Bear River, ADF&G Camp 
056 - Nelson River, ADF&G Camp 
057 - Canoe Bay 



Appendix A.4. Periods and corresponding calendar dates, 1995. 

Period Calendar Dates Period Calendar Dates 



Appendix A . S  Measuring f i s h  lerigch, mid-eye t o  for!< o f  tail. 

C M I D - E Y E  TO FORK LENGTH 

Mid-eye t o  f o r k  l eng ths  a r e  taken  because t h e  l e n g t h  and shape of 
a salmonf s snout  changes a s  it approaches sexual  ma tu r i ty .  The 
procedure f o r  measuring b y  t h i s  method fol lows:  

1) P l a c e  t h e  salmon f l a t  on i t s  r i g h t  s ide ,  with i t s  head t o  ' 

your l e f t  and t h e  d o r s a l  f i n  away from you. 

2) The eye should be on t h e  l i n e  p r o j e c t i n g  from the  end of 
t h e  meter  s t i c k .  Hold t h e  head i n  p lace  with your r i g h t  hand. 
Sometimes you can c o n t r o l  t h e  f i s h  b e t t e r  by p l a c i n g  your 
thumb i n  t h e  f i s h ' s  mouth. 

3 )  F l a t t e n  and spread t h e  t a i l  a g a i n s t  t h e  board with your 
r i g h t  hand. 

4 )  Read t h e  mid-eye t o  f o r k  length  t o  t h e  n e a r e s t  mi l l ime te r .  



Appendix 8 . 6 -  Removal and mounting of the preferred scale. 
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DORSAL 

laleral line dorsal fin adipose fin 
\ \ I 

VENTRAL 
L 

INPFC rated areas for scale removal- 
Area A is the preferred area- B is the second 
choice if there are no scales in area A -  
C designates non preferred areas. If scales on 
on the left side of the fish are not good,: 
try the right side- 

DO NOT TURN SCALE OVER 

The preferred scale in this diagram is 
solid black- It is located 2 rows up 
from the lateral line, on a diagonal 
from the insertion (posterior) of the 
dorsal fin "back" towards the origin 
3f the anal fin. 

Place the scale directly over 
the number on the gummed card 
vith the anterior portion (arche 
of the scale pointed toward the 
top of the card. 



Appendix A-7 .  Scale orientation on the gummed card. 

The scales are all correctly oriented 
on the card in the same direction, with 
the anterior portion of the scale pointed 
toward the top of the card- 

The scales are incorrectly oriented in 
different directions. This increases 
the time spent to age samples. 
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INTRODUCTION 

In 1995, commercial salmon fisheries in the Kodiak LManagement Area (Area K) will be managed 
according to a harvest strategy which emphasizes three criteria: 

(1) To ensure that 1995 salmon escapement occurs in the proper magnitude and 
distribution so that the potential for maximum production of future returns is 
established. 

The results of ADF&GSs 1995 management activities will directly affect the following future 
returns: 

- 1997 pink salmon 
- 1998 - 1999 coho salmon 
- 1998 - 2000 chum salmon 
- 1998 - 2001 sockeye and chinook salmon 

(2) To provide for orderly fisheries on the highest quality salmon by maximizing harvest 
opportunities during each fishing period. 

This requires a species oriented approach. 

- For sockeye and coho salmon from major systems, management will emphasize the use 
of inseason weir escapement data to determine fishing time by geographical area. 

- Fishing time on minor sockeye and coho systems without fish weirs will be determined 
by ADF&G's perception of run strength for these systems. 

- For pink and churn salmon runs, management will initially use preseason forecasts to 
determine fishing time with inseason fishing time adjustments as the actual run strength 
becomes more apparent. 

(3) To adhere to the biological and allocative requirements of all Alaska Board of Fisheries 
(BOF) Management Plans. 

This harvest strategy is an overview of how ADF&G intends to manage the 1995 salmon fisheq. 
Along with this overview, a basic management chronology (Figure 1) can be used as a guide to 
clarify when species specific management requirements will dictate inseason adjustments in 
harvest strategy. Sockeye salmon management requires escapement information from up to nine 
salmon weirs. This information is used to regulate fishing time and areas open to fishing. 

, Prorating fishing time for sockeye salmon solely on the basis of preseason expectations, other than 
for the June 9 commercial test fisheries, is generally not an acceptable method of managing 
Kodiak's sockeye salmon sto;ks. 

Initial fishing periods for pink salmon are based upon preseason expectations and are necessarq- 
for prosecuting a successful fishery. This can be done with little chance of adverse effects on 
future production and is the most acceptable way of managing the return of Kodiak's relativel?. 
large pink salmon runs. 



Chum and coho salmon require a blend of these two management approaches. Both species are 
initially harvested as a bycatch in directed pink or sockeye salmon fisheries. Specific fisheries 
targeting on chum and coho salmon require proper run strength assessment before those fisheries 
can occur. This requires a combination of weir counts and aerial assessment of escapement. 
Escapement data along with inseason assessment of the bycatch rate determines if the chum and 
coho salmon returns can support additional near terminal area harvests. 

Chinook salmon are not targeted in specific fisheries, but are harvested as a bycatch in fisheries 
directed toward sockeye and pink salmon. 

HARVEST PROJECTIONS 

Initial projections for the 1995 Kodiak commercial salmon fishery are for a harvest of 
approximately 2 1,770,000 salmon (Table 1). This harvest includes approximately 25,000 chinook, 
3 10,000 coho, 800,000 chum, 18,235,000 pink, and 2,400,000 sockeye salmon. 

In addition to the 7,965,000 pink salmon produced at the Kitoi Bay Hatchery, enhancement 
projects conducted by the Kodiak Regional Aquaculture Association (KRAA) and ADF&G's 
Commercial Fisheries Management and Development Division (CFMDD) should contribute coho, 
sockeye, and chum salmon to the common property fisheries of the Kodiak Area. Supplemental 
production may allow for approximately 246,000 sockeye, 150,000 chum, and 25,000 coho 
salmon to be harvested (Table 2; all supplemental production numbers are included in the total 
harvest projections). 

A good tool for illustrating the timing and magnitude of salmon harvests is the projected harvest 
graphs (Appendix A. 1 - A.3.). A curve can be drawn, based on the historical cumulative average 
salmon catch by date, that is scaled to the current preseason harvest projection. By keeping track 
of the actual salmon harvest by date, and plotting these on the graphs, a comparison of expected 
and actual returns can be made. These graphs are used for planning purposes by both ADF&G 
and industry to determine if management strategies need to be modified inseason because of 
unexpected deviations in actual run strength. 

FISHING PERIODS 

All fishing periods will be established by emergency order (EO) and will generally be based 
on inseason assessment of actual run strength (Table 3). 

All regular fishing periods will beg& at  12:OO Noon and end at 9:00 P.hI., except: 



- The Cape Igvak fisheries will usually open at 13:01 -4.31. and close at 12:01 .A.M. during the 
period of June 6 through July 25. 

- The Inner Ayakulik Section fisheries will usually besin at approximately low tide. These will 
be daylight openings, and will be initiated by ADF&G "flare openings"; fishing will start 
when a "flare" is launched by ADF&G personnel. When such openings occur, the opening 
time for the Outer Ayakulik Section may be adjusted to coincide with the Inner Ayakulik 
Section. 

- Beginning on August 16, all fishing periods will end at 6:00 P.M. instead of 9:00 P.M. 

Advance Notice for Each Fishing Period 

- All advance notice times will be based upon the initial announcements being made on SSB 
frequency 4125 Khz, following the 6:00 P.M. daily marine weather broadcasts. 

- For the Cape Igvak fishery, the initial fishing period will have at least a 36 hour advance 
notice. All subsequent fishing periods will have at least 18 hours advance notice, unless 
it is an extension of an ongoing fishing period. 

- For the June sockeye fisheries in the Alitak, S.W. Kodiak, and N.W. Kodiak Districts, the 
initial fishing periods will have at least a 42 hour advance notice; this includes the normal 
June 9 fishing period for the Alitak and N. W. Kodiak Districts and the approximate June 14 
fishing period for the N.W. Kodiak District. 

- All subsequent fishing periods for the Kodiak Area prior to Julv 6 will have a t  least 18 
hours advance notice. 

- For the initial pinuchum salmon fisheries, at least 42 hours advance notice will be 
provided, with the fishery starting at 12:OO noon on July 6. 

H 

- A11 subsequent fishing periods for the Kodiak Area after the Julv 6 fishin2 period will 
have at  least 18 hours advance notice. 

- All extensions in fishing time from a previously announced fishing period will have at least 
3 hours advance notice. 

Itzperiod Clostires 

- During the period ~ u l ~ ' 6  through July 25 inperiod closures of "Seaward Zones" 
designated in the North Shelikof Strait Sockeye Salmon Management Plan may occur. 
Fishers operating in management units covered by this plan are advised that inperiod 
closures of "Seaward Zones" are possible. Such closures will be announced on SSB 
frequency 3125 liHz at 8:00 A.M., 10:OO A.M., 2:00 P.M., or  6:00 P.M. with the effective 
closure time occurring in as little as three hours following the initial announcement time. 



L engill of Fish ilzg Periods 

Sockeye Salmon 

In general, each fishing period targeting early and late sockeye salmon runs to major systems will 
be dependent upon weir escapement counts. This will also apply to minor systems with weirs that 
are targeted by the commercial fishery. The exception to this will be the June 9 commercial test 
fisheries in the Alitak Bay and N.W. Kodiak Districts and the June 9 fisheries in the Foul Bay 
and Waterfall Terminal Harvest Areas. The first period will extend from 12:OO Noon Friday June 
9 through 9:00 P.M. Saturday June 10, a 33 hour period. A second 33 hour commercial test 
fishery will occur in the N. W. Kodiak District beginning approximately June 14. The opening date 
is dependent on coordination with other terminal sockeye fisheries in order to spread the fishing 
effort. Additional fishing time in the Alitak Bay District will depend on the results of the June 
9 commercial test fishery, the ADF&G test fishery, weir escapements and sockeye salmon 
buildups (see Alitak Bay District Management Plan). 

In conjunction with the second commercial test fishing period in the N.W. Kodiak District, there 
will be a 33 hour fishing period for surplus production from minor sockeye salmon systems 
(Afognak Lake, Saltery, etc.). Specific management units (sections) opened for this fishery 
depend on run strength associated with these units. The E.O. announcement for this opening will 
specify which sections are to be opened. 

Fishing periods in the Cape Igvak Section will be in 24 hour increments running from 12:01 A.M. 
to 12:Ol A.M.. Fishing time will be dependent upon evaluation of the Chignik System sockeye 
salmon run strength. Chignik sockeye salmon are the dominant contributing stock harvested in 
this section. A review of the Cape Igvak Management Plan (5 AAC 18.360) should clarify the 
biological and allocative requirements. For the 1995 season, fishing time will initially be 
allocated in the Cape Igvak Section based upon the criteria listed in paragraph (c) of the plan. 

For most late run sockeye salmon stocks, a portion of the harvestable surplus is taken as bycatch 
during targeted pink salmon fishing periods. Consequently, a "blended" management strategy is 
needed to insure escapements are achieved by species with the upper escapement requirements not 
being exceeded. 

Fishing periods for enhanced sockeye runs in terminal harvest areas (Figures 2-5) may result in 
continuous 24 hour period openings as long as there is a harvestable surplus. 

Chum Salmon 

, The Duck Bay, Izhut Bay, and Kitoi Bay Sections may open to fishing as early as June 9. This 
is due to the forecasted strong return of chum salmon to Kitoi Bay Hatchery. Between the July 
6 to July 25 time period fishiGg time for much of the Mainland District will not exceed 57 hours 
per week. 



Pink Salmon 

Preemergent pink salmon fry sampling of the Kodiak Management Area index streams conducted 
during March and April of 1994 indicated just fair over winter survival of the eggs and sac fry. 
These fry were from an excellent brood year escapement in 1993 with the indexed escapement 
estimate at 4.3 million pink salmon. Sampling resulted in an unweighted live fry index of 190.64 
live fry per square meter of spawning area. This live fry index is the seventh highest odd year 
index on record. Early spring conditions in 1994 were fair for outmigration and rearing in the 
nearshore ocean environment. Ambient air temperatures, as measured in Kodiak, were below 
average in March, but well above average from April through June. Kitoi Bay hatchery manager 
Tim Joyce noted that compared to recent years the 1994 spring plankton bloom seemed very 
good, and should have had a positive affect of marine survival. 

Although the live fry index was only the seventh highest on record, the number of pink salmon 
fry observed by salmon fishermen throughout the summer of 1994 in bays on Kodiak Island was 
higher than usual. This may have been a result of excellent early marine survival combined with 
an unusually high percentage of live fry outmigrating early from the streams. The actual 1995 
combined harvest of hatchery and wild production is likely to fall between the forecasted midpoint 
of 18.2 million and the upper end of 26.3 million pink salmon. 

In addition to the three management criteria identified in the introduction of this document, the 
harvest strategy for pink salmon utilizes: 1) a fixed July 6 opening date, 2) a pink salmon 
forecasting program to set the length of the initial fishing periods, and 3) coordination of multiple 
fisheries whenever possible to allow for dispersion of the purse seine fleet. 

The pattern of fishing periods for management units where pink salmon are the targeted species 
may vary in consideration of the forecasted pink salmon run. Fishing periods are expected to be 
3% days per week from July 6 through approximately August 25. During the peak harvest period 
of late-July to mid-August, fishing periods may be extended up to seven days per week. 

Listed below is a schedule of fishing periods which may be used for planning purposes by both 
ADF&G and industry. ' 

First Period: 3% days (81 hours) - 12:OO Noon July 6 tlrro~rglt 9:00 P.M. July 9. This period 
provides important harvest data to assess early run strength of Area K pink salmon and certain 
chum salmon stocks. No extensions in fishing time based on pink or chum salmon harvests would 
occur during this period. The increased closed water area \.\;ill remain in effect in the East Arm 
of Uganik Bay. 

, Second Period: 3% days (81 Irours) - 12:00 Nooiz July 12 tlrroriglr 9:00 P.lM July I5. This 
second period will assess run 2trength for both pink and chum salmon and provide harvest data. 
No extensions in fishing time based on pink or chum salmon harvests would occur during this 
period. 

Tlrird Period: 3% dnys (81 Ironrs) - 12:00 Noorr J~rly 19 tlrronrglz 9:00 P.iM Jlr~j* 22. The third 
period will occur following a 3% day closure. This will allow an influx of pink and chum salmon 
into terminal areas to enhance the build-up of potential escapement. At this time 3 combination 



of harvest and early escapement or build-up information will provide an indication of the actual 
run strength for major pink salmon stocks. Extensions in fishing time in the Duck Bay and Izhut 
Bay Sections may occur. 

Forrrtlz Period: 3% days (81 Izorrrs) - 12:OO Noon Jrrly 26 tl~rouglz 9:00 P.M. July 29. This 
fourth period is critical. Harvest should increase substantially and a fairly realistic assessment of 
total run strength should be evident by the end of the period. Extensions in fishing time 
commonly occur to this period during years when the pink and chum salmon runs are strong. The 
initial pink salmon opening for the Kitoi Bay Section is expected to occur at the beginning of this 
fishing period. 

Fvtlz Period: 3% days (81 llours) - 12:OO Noon August 2 tlzrougJl 9:00 P.M. Augrrst 5. This 
fifth period should yield the peak harvest day and period, provided that normal run timing occurs. 
If preseason expectations appear valid, extensions in fishing time could occur in portions of the 
management area. The first significant announcement of differential fishing time by management 
unit may occur as heavy production areas are targeted for extensions, while moderate or lower 
production areas are not. 

Sixtlz Period: 3% days (81 hours) - 12:OO Noon August 9 tlrrouglz 9:00 P.M. August 12. This 
sixth period should be the first postpeak period. Returns to major late production systems should 
be evident by period's end. There may be increases in closed water sanctuaries to enhance 
escapement levels. Evaluation's of run strength are used to determine if reductions in fishing time 
are needed for the remaining periods to ensure adequate escapement. A strategy to achieve full 
escapement in all systems is developed from this period. 

Seventlt Period: 3% days (78 Ironrs) - 12:OO Noon August 16 tlzrozrglz 6:00 P.M. Auglat 19. 
During the seventh period, a blended multi-species management approach is used for those 
sections where pink salmon were the targeted species for the previous six periods. Emphasis will 
still be on harvesting excess, good quality pink salmon and achieving escapement goals. 
However, major concern will be directed toward the run strength of late run sockeye and chum 
salmon. 

Eight11 Period: 3% days (78 horrrs) - 12:OO Noon August 23 tl~rough 6:00 P.M. August 26. The 
eighth period will primarily be a cleanup period for pink salmon stocks. Escapement requirements 
should be assured at this point. Excess pink salmon of acceptable quality should be available for 
harvest in near terminal areas. This period also will require a major emphasis on rr-ulti-species 
management. It is a critical management period for late run sockeye and chum salmon stocks, 
as well as early run coho salmon. 

A chanze to this schedule of fishing periods should be expected if significant deviations in 
the actual pink salmon return occurs. Less fishing time should be expected in management 
units where chum salmon arethe targeted management species. 

Chum and Coho Salmon 

A large portion of the 1995 Kodiak chum and coho salmon harvest will occur as bycatch in 
nonterminal locations during major pink salmon fisheries. System specific chum and coho salmon 



fisheries. which occur during the pink salmon fishery. will commonly result in pertinent 
management units having less fishing time than management units targeting primarily pink salmon 
stocks. This approach emphasizes the use of more terminally located management units for 
targeted chum and coho salmon fisheries (i.e., Inner Kukak Section, Zachar Bay Section, 
Kizhuyak Section, etc.) 

INSEASON EMERGENCY ORDER ANNOUNCEMENTS 
("GETTING THE WORD") 

fish in^ period announcements mav not alwavs be medictable because the fishery is managed 
on data which is compiled and evaluated daily. Data used to make fishery decisions includes (1) 
escapement reports via weir counts or aerial surveys, (2) harvest trends (total catch and catch per 
unit effort) and (3) information on fish buildups in closed water sanctuaries. 

After enough information has been collected to determine the fishing time needed to harvest 
surplus fish, an emergency order and a fishew announcement are issued in the following 
manner: 

1) A news release is constructed detailing: 
a) The date, time, and number of the emergency order announcement. 
b) The length of the fishing period. 
c) The opening and closing times and dates of the fishing period. 
d) The areas open to fishing. 
e) The areas closed to fishing (those sections not listed as being open). 
f) The location of "closed water" marker adjustments. 

2) The news release is posted at the entrance of the Kodiak ADF&G office. 

3) Copies of the news release are made available at the Kodiak office. For after hours 
availability, copies"are stored at the main entrance. 

4) The news release is recorded on a 24 hour recorded message phone (Number 486-4559). 

5) The news release is made available to local radio stations (KVOK and K m T )  to be played 
by these stations. 

6) The news release is announced over SSB channel 4125 Khz following the marine weather 
broadcasts. Commonly, the first reading of a news release occurs after the 6:00 P.M. weather 
broadcast, but occasionally the initial reading comes after the 8:00 A.M. weather broadcast. 

7) The news release is distributed to all registered processors either by hand, verbally on the 
telephone, by tele-fax, or through the ADF&G recorded message phone. 

8) Information on the most current news release or emereency order can also be obtained by 
calling the Kodiak ADF&G office during working hours. or by calling Dave Prokopo\~icll 



(456-6007). Kevin Brennan (486-6475). or Dennis Gretsch (456-303 1) after ~vorking hours 
or on weekends. 

9) Copies of emergency orders are mailed to a current listing of required and interested 
recipients. 

10) Many fishers, ADF&G vessels and camps, and Fish and Wildlife Protection vessels use a 
small tape recorder to document the exact wording of each announcement as it is broadcasted. 
This is advisable, when considering the complicated nature of each announcement. 

NEW REGULATIONS 

In March of 1995 the Alaska Board of Fisheries addressed the harvest of Cook Inlet bound 
sockeye in the Kodiak Area again. 

No regulation changes were adopted for the 1995 season. 

Listed below is a new regulation adopted by the Alaska Board of Fisheries in March of 1994. 

5AAC 18.331. Gillnet Spectpcations and Opera fion. 

(i) Effective January 1, 1995, in the Moser-Olga Bay Section of the Alitak District the 
shoreward end attachment point of a set gillnet must be attached to a point of land o r  rock 
that is no more than 2.1 feet below the surface of the water a t  mean lower low water at  
Alitak Bay. The shoreward end attachment point of a set gillnet in the Moser-Olga Bay 
Section that is not above the surface of the water at  all times 

(1) must be certified, by a registered land surveyor, to be no more than 2.1 feet below the 
surface of the water a t  mean lower low water at  Alitak Bay; 

(2) must be marked with a permanent survey monument by a registered land surveyor; 
(3) may not be below the survey monument; and 
(4) may not be more than two horizontal feet from the survey monument. A set gillnet 

may not be attached to the beach inside closed waters. For  the purpose of this subsection, 
a "registered land surveyor" is a land surveyor registered by the state under AS 08.18 and 
12 A.4C 36.(In effect before 1983; am 4/16/83, Register 86; am 5/11/85, Register 94; am 
5/31/85, Register 94; am 6/2/88, Register 106; am  1/19/90, Register 114; am 7/23/94, Register 
131). 

MISCELLANEOUS REGULATORY CLARIFICATIONS 

There have been conflicting interpretations of Alaska Statute 16.05.785 regarding the failure to 
remove markers. As a result there Lvill be no inseason adjustments of closed watsrs unlesc 



'4DFgtG personnel are able to removeold markers and install nelv markers. or unless inseason 
adjustments of closed waters are made to a specific stream terminus. All adjustments to closed 
waters listed in SAAC 18.350 will be made by emergency order and announced by news release. 

Closed Water Sanctuaries 

5AAC 18.350 Closed Waters 

KarIuk Closed Water Sanctuary 

There have been problems encountered in the past with the current description of the closed water 
sanctuary seaward of Karluk Lagoon. Consequently, the following closed water sanctuary will 
be in effect, by emergency order, near the entrance to Karluk Lagoon, stream no. 255-101 (Figure 
6): 

SAAC 18.350 CLOSED WATERS (a)(2) Southwest Kodiak District 
(E) That portion of the Southwest Kodiak District (off of the entrance to Karluk Laooon 

[stream no. 255-101)) enclosed by a line from 57'34'28" N. lat., 154'25'18" W. long. 
to 57'34'32" N. lat.. 154'26'42'' W. long. mOAA Chart 16598). 

Buskin River Closed Water Sanctuary 

The stream mouth of the Buskin River (stream no. 259-2 1 1) has moved considerably over the past 
several years. The previous markers were not providing adequate protection to salmon migrating 
into the stream. The north shore marker has been moved and an offshore point is designated to 
aid in triangulation of the closed water area. The offshore point is at the reef directly east of the 
spit, and may be marked with a buoy. The location of the closed waters will be described in the 
first salmon emergency order as follows (Figure 7): 

5AAC 18.350 CLOSED WATERS (a)(6) Northeast Kodiak District 
(E) Buskin River: all waters inside of a line running from a marker on the bluff north of the 

mouth of the Buskin River at approximately 57'45'48" N. lat.. 152'28'23" W. long. to 
a point offshore at 57'45.21'' N. lat.. 152'28'09'' W. lone. to a marker located onshore 
south of the river mouth at a~proximatelv 57'45'09" N. lat.. 152'28'39" W. long. 
fNOAA Chart 16595) 

Ayakulik River KO. 256-201 Closed Water Sanctuary 

ADF&G regulatory markers will be placed in such a manner as to better define the "stream 
. terminus" of the Ayakulik River. The intent of this closed water sanctuary is to prevent seines 

from being set which complet~ly block fish access to the river (Figure 8). 

East Arm of Uganik Increased Closed Water Sanctuary 

~ddi t ional  fishing time is anticipated in the North~vest Kodiak District due to early run Karluk 
sockeye. The closed water sanctuary in the East Arm of Uganik Bay (stream no. 253-1 22) \\.ill 
be enlarged to provide for increased protection for sockeye and pink salmon bound to Uganil; 



Lake. This increased closed water sanctuary includes all waters east of a line from Mink Point 
(153'30'57" W. long. 57'43'06 N. lat) to Packers Spit at (153O30'00" W. long. 57'43'57" N. lat) 
and will remain in effect for the entire salmon season (Figure 9). 

Remainder of the Kodiak Area 

A straight line closure is in effect in areas where ADF&G has deployed regulatory markers to 
establish waters closed to fishing, provided that no   or ti on of that line is less than 500 vards 
from the seaward extremities of the exposed tideland banks which designates the stream 
mouth. Consequently, common closed water configurations will be areas of various shapes, 
depending upon the nature of each individual stream mouth extending between the two regulatory 
markers. In areas where ADF&G has deployed regulatory markers to establish waters closed to 
fishing in bays a straight line closure is in effect. 

ADF&G is expanding its stream marker program in the Mainland District. Fishers participating 
in salmon fisheries located in the Mainland District should be aware that closed water sanctuaries 
to protect salmon buildups may be larger in some areas due to the placement of markers. 

Boundary Determinations 

The latitude and longitude as plotted on a NOAA navigational chart, North American Datum 
1927, approximate scale 1:80,000, will represent the correct boundary locations in determining 
the location of a particular district, section boundary, or any inseason emergency order boundary. 
Boundaries plotted on NOAA navigational charts using NAD 1983 may not c~rrespond to the 

correct locations. Latitude and longitude as determined by Loran or Global Positioning System 
(GPS) bearings may represent incorrect boundary locations. District and Section boundaries are 
depicted on the current Kodiak salmon statistical area chart available at Kodiak ADF&G office. 

Section Boundaries 
/ 

The Raspberry Strait Section is not part of the Southwest Afognak Section. 

Prrrse Seine Leads 

Minimum mesh size is seven (7) inches. Double panels of web overlapped in the lead are not 
legal. 

Set Gillnets - Operatioit of Gear 

Leads 

"Seine webbing" used as a lead for set gillnets is not intended to "gill salmon". Set gillnet leads 
which have similar mesh size and web construction to the actual set gillnet gear are not considered - 
legal gear. 



Operation of Set Gillnets 

Set gillnets must be operated in substantially a straight line. except that no more than 25 fathoms 
of a set eiilnet may be used as a hook. A hook may be used in any configuration. When a set 
gillnet is being operated primarily as a "hook in anv confizuration" it will be considered illegal 
to activelv operate that gillnet as a purse or beach seine (such as "round hauling"). 

FISH TICKETS 

All fishers should check the statistical area recorded on each of their fish tickets. It is required 
that the correct harvest location(s) be shown on each ticket and it is the responsibility of each 
fisher to ensure that tender operators or cannery personnel record the correct harvest location on 
each ticket. This information is extremely important in evaluating inseason harvest levels, stock 
contribution, and effort distribution. 

Seiners 

Please provide estimates of harvest by area to tender operators. For example "1/3 of my reds 
were from Cape Alitak (257-20) and the rest were from Red River (256-20). The rest of my fish 
were 1/2 and 1/2 from each of these areas". Prior to signing your tickets, check to make sure the 
proper harvest information by STATISTICAL AREA has been entered. 

Accurate recording of the harvest from that portion of the Shelikof Strait regulated by the 
Shelikof Strait sockeye salmon management plan is particularly important. In order to provide 
an accurate accounting of sockeye salmon harvests in area, ADF&G and Fish and Wildlife 
Protection will conduct extra monitoring of harvest activity and tendering operations in this area 
during the July 6 to July 25 time period of this plan. 

Because of the fixed nature of this gear, each permit holder's reporting area (statistical area) 
should be consistent between landings. In the event that gillnet fishers move into a new 
statistical area, please provide the tender operator with that information. Prior to signing your 
tickets, ensure that the proper harvest information by STATISTICAL AREA has been entered. 

MANAGEMENT PLANS 
t 

Currently there are seven Board of Fisheries approved management plans which direct 
management activities for specific por60ns of the Kodiak area. Each management plan affects 
several management units through part or all of the salmon fishing season (Table 4). Any plan 



requires the test of time and a continued review process to determine its effectiveness at 
accomplishing the desired biological and allocative goals. 

Proper implementation of these plans in 1995 will require a major communication effort between 
ADF&G and the industry. All inquiries, suggestions, and concerns regarding management plans 
should be directed to ADF&G, Kodiak. A discussion of each plan follows. 

Cape Igvak 

The Cape Igvak Management Plan covers the time period from June 5 through July 25 for salmon 
fishing in the Cape Igvak Section of the Mainland District (Table 5). This plan has been in effect 
since 1978 and allocates approximately 15% of the available Chignik sockeye salmon for 
harvesting to Kodiak permit holders if specific biological and harvest criteria are met in the 
Chignik Management Area. The 1995 forecast for Chignik sockeye salmon runs indicate that 
early production should be above average, and that late production should be near average. 
Fishing time after July 25 in the Cape Igvak Section will be targeted toward pink, chum, and coho 
salmon bound to spawning streams in the Cape Igvak Section and in the Wide Bay Section. 

Alitak Bay District 

This plan covers the entire commercial salmon fishing season, and identifies the primary species 
by management unit throughout the season (Table 6). The plan affects the sockeye salmon stocks 

- returning to the Frazer, Upper Station, and Akalura systems, and the pink and coho salmon stocks 
returning to Dog Salmon, Upper Station, Akalura, Humpy Cove, Deadman. Horse Marine, and 
Silver Salmon systems. This plan has been in effect since 1988. 

The management chronology for Olga Bay stocks identifies the targeted stocks by approximate 
time period. In situations where two or more targeted stocks overlap in run timing a blended 
management approach will occur. Adequate fishing time will be provided to ensure that the upper 
escapement goals are not exceeded for the dominant stock(s), while still attempting to ensure that 
the lower escapement goals for the non-dominant stock(s) are achieved. As outlined in this 
management plan, fishing time directed on these stocks will occur simultaneously in the traditional 
management units for harvesting these stocks, the Cape Alitak Section and the Moser-Olga Bay 
Section. Management for these stocks will emphasize an aggressive strategy to contaifi the harvest 
to these traditional harvest units; this strategy also applies to the remainder of the stocks in the 
Alitak Bay District. 

.The regulation implementing this management plan (5 AAC 18.361) appears in the 1995 
Commercial Finfish Regulation Book. Dates listed in the plan are approximate and may vary with 
changes in run timing. The JJne 9 commercial test fishery, however, is a firm date. 
The specifics for managing the 1995 returns need to consider the expected magnitude of the 
targeted stocks returning to the Olga Bay systems. The sockeye salmon returns to Alitak are 
expected to yield relatively strong sockeye salmon production from the early run Frazer system. 



Some specific points to emphasize this' year are: 

- The approximate June 12 through June 24 period is identified as an aggressive management 
time for Frazer sockeye salmon run. 

- The lower biological escapement goal for Frazer sockeye salmon (140,000) will be targeted. 

- The biological pink salmon escapement requirement for the Dog Salmon system ranges from 
60,000 to 180,000 fish. 

- In the event fishing time is required in the Upper Olga Bay management units, there will be 
minimal advance notice time. 

- Sockeye returning to Akalura will be managed in the Inner Akalura Section, so that sockeye 
escapement does not exceed 60,000 fish. The lower biological escapement goal of 40,000 
sockeye will be targeted. 

Westside Kodiak 

The Board of Fisheries adopted into regulation the Westside Kodiak Management Plan in 1989. 
This plan identifies a management chronology for the major Westside Kodiak salmon stocks 
(Table 7). 

This plan was submitted as a proposed regulation to the Board of Fisheries by the Kodiak 
Management Staff in order to allow industry the opportunity to comment on existing harvest 
strategies and to clarify their intent. Kodiak fishers frequently expressed concerns over how the 
department would manage the Westside management units (sections) into the 1990's, when local 
sockeye stocks are projected to be near maximum production, since this will affect the traditional 
harvest opportunities between fixed and mobile gear. The annual harvest strategy has traditionally 
invoked a blend of fishing time between the 17 management units covered by this plan. At times 
this blend has not been totally understood by industry and has resulted in enough allocative 
uneasiness that future ,management stability could be jeopardized. Guidelines for this blend 
needed to occur in regulatory form to specifically identify inseason harvest strategy and dispel any 
concern or confusion. Again, the previous regulatory structure prior to this management plan did 
not provide the information needed by industry to evaluate inseason management decisions which 
affect allocation concerns of the three gear types. 

The goal of this management plan is to achieve escapement and harvest objectives of sockeye 
salmon returning to the Karluk, Ayakulik, and other Westside minor systems. Further, it details 
the management of pink, chum, and coho salmon returning to systems in the Southn-est Afognak, 
Central, North Cape, Anton Larsen Bay, Sheratin Bay, Kizhuyak Bay, Terror Bay, Inner Uganik 
Bay, Spiridon Bay, Zachar Bay, Uyak Bay, Outer and Inner Karluk, Sturgeon Bay, Halibut Bay, 
and Outer and Inner Ayakulik Sections. The intent of the Board is to insure salmon bound to 
these systems are harvested to the extent possible by the traditional fisheries located in all 17 
sections. The plan directs the department to manage the Northwest Kodiak and the South~vest 
Kodiak Disrricts and the Southwest Afognak Section in accordance with the guidelines set out in 
this plan. 



This management plan reflects the realization of long term management goals and identifies 
current management practices both of which were initially implemented in 1971. The basis for 
these goals and practices was primarily to rebuild depleted Karluk and depressed Ayakulik 
sockeye salmon stocks. This plan provides a predictable management framework for these rebuilt 
stocks, as well as major pink, churn and coho salmon stocks of westside Kodiak. It also helps 
to stabilize fishing opportunities between the three gear types on the highest quality fish in these 
districts and sections. 

Sockeye returning to Karluk Lake will be managed so that an escapement of 200,000 sockeye 
salmon is attained for the early run and an escapement of 400,000 sockeye salmon is attained for 
the late run. 

The regulatory wording of this plan appears in the 1995 Commercial Finfish Regulation Book 
under 5AAC 18.362. 

North Shelikof Strait Sockeye Snlmott 

The Board of Fisheries in December 1989 created the North Shelikof Strait Sockeye Salmon 
Management Plan in response to their concerns that the fishing patterns and quantities of sockeye 
harvested by Area K seiners in 1988 represented the onset of an expansion of the interception of 
Cook Inlet bound sockeye in Kodiak Area waters. This plan was meant to contain this 
interception by not exceeding estimated historical interception levels while still providing for 
traditional opportunities to harvest high quality local pink and chum salmon stocks. The major 
impact of this plan was to create "sockeye harvest caps" for portions of the North Shelikof 
which encompasses eight (8) management units. After these sockeye harvest caps are met, 
commercial salmon fishing is restricted in these 8 management units to inshore waters 
(Figure 6). 

During the January 1993 Board of Fisheries meeting in Kodiak, a modification of the management 
plan was made to allow for the traditional near shore seine fisheries to continue in the Southwest 
Afognak Section, in the event the sockeye harvest cap was reached. After the harvest cap is met, 
fishing will be restricted in waters inside of a 0.5 mile corridor (Figure 10). 

The regulatory wording for this management plan is listed below and under SAAC 18.363. 

From July 6 through July 25 in the Dakavak Bay, Outer Kukak Bay, Inner Kukak Bay, 
Hallo Bay, and Big River Sections of the Mainland District, and in the Shuyak Island and 
Northwest Afognak Sections of the Afognak District, the department shall manage the fishery 
as follows: 

- Management of the f i she6  must be based on local stocks; 

- the fishery may remain open during normal fishing periods until the harvest exceeds 
15,000 sockeye salmon; 



- when the harvest exceeds 15,000 sockeye salmon, the department shall restrict the 
fishery by emergency order to waters of the shoreward zones, as described below: 

- Dakavak Bay, Outer Kukak Bay, Inner Kukak Bay, Hal10 Bay. and Big &ver Sections 
west of a line from Cape Douglas at 58'5 1'06" N. lat, 153'14'54" W. long, to a point at 
58'42'40" N. lat, 153'26'18" W. long, to a point east of Swikshak River at 58'38'06" N. 
lat., 153'35'24" W. long., to Cape Chiniak at 58'31' N. lat., 153'54'21" W. long., to Cape 
Nukshak at 58'23'30" N. lat., 153'57' W. long., to Cape Ugyak at 58'16'36" N. lat., 
154'06'03" W. long., to Cape Gull at 58'13' N. lat, 154°08'30" W. long., to Cape Kuliak 
at 58'08'11" N. lat.. 154'12'34" W. long., to Cape Atushagvik at 58'05' N. lat., 
154O18'48" W. long., to Cape Ilktugitak at 58'01'12" N. lat., 154'34'48" W. long to the 
southern entrance of Dakavak Bay at 58'01' N. lat., 154'43'30'' W. long. 

- Shuyak Island and Northwest Afognak Sections south and east of a line from Point Banks 
at 58'38' N. lat., 1.52'18'54" W. long., to Dark Island at 58'38'45" N. lat., 152'33'05" W. 
long., to Gull Island at 58'35'48" N. lat., 1.52'38'45" W. long., to the northern entrance 
of Big Bay at 58'34'06" N. lat., 152'40'12" W. long., to the western entrance of Blue Fox 
Bay at 58'27'41'' N. lat., 1.52'43'42" W. long., to Black Cape at 58'24'33" N. lat., 
152'53'09'' W. long., to Cape Paramanof at 58'18'21'' N. lat., 153'02'45" W. long. 

From July 6 through July 25 in the Southwest Afognak Section of the Afognak District, the 
department shall manage the fishery as follows: 

- management of the fishery must be based on local stocks; 

- the fishery may remain open during normal fishing periods until the harvest exceeds 
50,000 sockeye salmon; 

- when the harvest exceeds 50,000 sockeye salmon, the department shaI1 restrict the 
fishery by emergency order to waters of the Southwest Afognak Section Shoreward 
Zones east of a line from one-half nautical mile west of Cape Paramanof at 58'18'21" N. 
lat., 153'02'45" W: long., to one-half nautical mile west of Tanaak Cape at 58'15'36" N. lat., 
153'06'09'' W. long., to one-half nautical mile west of Steep Cape at 58'12'05" N. lat., 
153'12'33'' W. long., to one-half nautical mile west of a point at 58'08'25" N, lat., 
1.53' 18'52" itT. long., to one-half nautical mile west of Raspberry Cape at 58'03'35" N. lat., 
153'25'06" W., long. 

All fishers and tender operators should familiarize themselves with the boundaries of these 
"seaward" and "shore\vard" zones in each of these eight management units. Also, it will be the 

, responsibility of both the permit holder and the tender operator to make sure fish tickets for fish 
harvested in the geographical area covered by this plan properly reflect the poundage and 
quantities of salmon by spec:es. If there are questions on this management plan contact the 
ADF&G Kodiak staff. 



Crescent Lake 

The Crescent Lake Management Plan is associated with a relatively small coho enhancement 
project which could impact the subsistence fishery in the vicinity of Port Lions. This plan 
clarifies the harvest priorities for coho salmon returning to the Settler Cove area near Port Lions. 
This plan was slightly modified by the Board of Fisheries, during the January 1993 meeting in 
Kodiak. Previously the plan allowed commercial harvest inside the breakwater at 'Port Lions only 
after September 16; the date is now September 10. In addition, the time period that this plan is 
in effect was changed from the entire salmon season to the time period July 15 through October 
3 1. The wording of the regulations guiding this plan are listed below as well as in the 1995 
Commercial Finfish Regulation Book under 5AAC 18.364. 

SAAC 18.364. Crescent Lake Coho Salmon Management Plan. 

(a) From July 15 through October 3 1, the Department shall manage the commercial, sport, and 
subsistence fisheries in Settler Cove to provide for full utilization of the enhanced stock 
of coho salmon returning to Crescent Lake in accordance with the Crescent Lake Coho 
Salmon Management Plan in this section. 

(b) Sport and subsistence fisheries are allowed in all waters of Settler Cove consistent with 
SAAC 64 and SAAC 01. 

(c) The department may open, by emergency order, those waters of Settler Cove between 
the causeway and a line from the seaward end of the Port Lions breakwater to a 
department marker located directly across Settler Cove from the breakwater, to the 
commercial taking of salmon only as follows: 

(1) the department may not allow the commercial taking of salmon before 
September 10; and 

(2) before opening the fishery, the department shall determine that 500 or more 
coho salmon are available in Settler Cove for harvest. 

Errstside A fogn ak 

The Board of Fisheries, during the January 1993 meeting in Kodiak, adopted the Eastside Afognak 
Manazement Plan. Prior to the adoption of the management plan the commercial salmon fisheries 
of the eastside of Afognak Island were managed under an informal management plan formulated 

. by Kodiak Area management biologists and Kitoi Bay hatchery manager. The goal of this plan 
is to achieve broodstock requirements for the hatchery, escapement requirements for local stocks, 
and specify the requirements fdr fishing time in the Southeast Afognak, Duck Bay, Izhut Bay, and 
Kitoi Bay Sections (Table 8). The regulatory wording of this plan is listed below as well as in 
the 1995 Commercial Finfish Regulation Book. 



5,IAC 18.365. Eastside Afognak Management Plan. 

(a) The goal of the Eastside Afognak Management Plan is to achieve escapement and 
harvest objectives of sockeye. pink. coho, and chum salmon returning to natural 
spawning systems in the Southeast Afognak, Duck Bay, Izhut Bay. and Kitoi Bay 
Sections, and broodstock to Kitoi Bay hatchery. It is the intent of the board that salmon 
bound for these systems be harvested by the commercial fisheries located in these 
sections. 

(b) The Southeast Afognak Section shall be managed on sockeye salmon returning to 
Afognak Lake during the period from June 9 through July 5. From July 6 through 
August 24, fishing opportunities will be based on pink salmon returning to major 
systems in Afognak, Kazakof (Danger), and Marka Bays. Afier August 24, fishing time 
will be dependent on coho salmon returning to this section. 

(c) The Duck Bay Section shall be managed on early chum or sockeye salmon returns to 
Kitoi Bay hatchery during the period June 9 through July 18. From July 19 through 
August 24, fishing time will be based on returning mixed wild and hatchery pink 
salmon. After August 24, this section shall be managed on local coho salmon runs. 

(d) The Izhut Bay Section shall be managed on the early chum or sockeye salmon returning 
to Kitoi Bay hatchery during the period June 9 through July 18. From July 19 through 
August 1, this section may remain closed to fishing to assure that pink salmon cost 
recovery goals are achieved at Kitoi Bay hatchery. If hatchery cost recovery harvests 
are not required, fishing time in this section will depend on returning wild and hatchery 
pink salmon from July 19 through August 24. After August 24, fishing time will be 
dependent on returns of local coho salmon and late hatchery sockeye salmon runs. 

(e) The Kitoi Bay Section shall be managed on early run chum or sockeye salmon returning 
to the Kitoi Bay hatchery, from June 9 through July 20. From July 3 through July 20, 
fishing opportunities will not occur until chum salmon broodstock requirements for the 
hatchery are assured. After July 20 through August 20, this section will be managed for 
pink salmon cost recovery and broodstock requirements. If there is no pink salmon cost 
recovery, the section may be managed to harvest pink salmon that exceed broodstock 
needs. After August 20, fishing opportunities may be provided to harvest returning late 
sockeye and coho that exceed broodstock needs. 

Spiridotl Buy Sockeye Sult?ton 

The Kodiak Regional Aquaculture Association, in conjunction with ADF&G, has developed a 
supplemental run of sockeye salmon in Spiridon Bay. Sockeye fry are stocked in Spiridon Lake 
to rear and then migrate into ~bi r idon Bay. Because of the steep topography of the creek leading 
to the lake the returning sockeye can not ascend to naturally spawn. All returning sockeye are 
intended for common property fisheries. ADF&G, KRAA, and the U.S. Fish and Wildlife Service 
have developed a management plan which attempts to fully utilize these salmon rvhile protectinp 
local stocks. The Spiridon Bay Sockeye Salmon Management Plan was adopted into rezulation 
by the Board of Fisheries at the January 1993 meeting in Kodiak. 



5A,4C 18.366. Spiridon Lake Sockeye Salmon Management Plan. 

(a) The department shall manage the commercial, sport, and subsistence fisheries in Spiridon 
Bay to provide for full use of the enhanced stock of sockeye salmon returning to 
Spiridon Lake. 

(b) The purpose of the Spiridon Bay harvest strategy is to allow for the orderly harvest of 
sockeye salmon returning to Telrod Cove from the Spiridon Lake enhancement project 
while providing adequate protection for local natural salmon stocks returning to other 
streams of the bay. The intent of the enhancement project is for the harvest of returning 
enhanced salmon to occur in traditional commercial fishing areas of the Northwest 
Kodiak District during openings directed at harvesting Karluk sockeye and westside pink 
and chum salmon stocks. 

(c) Only that portion of the Spiridon Bay Special Harvest Area in Telrod Cove Proper will 
be open to fishing (Figure 2). (New for 1995.) 

(d) Only purse seine and beach seines may be operated in the Spiridon Bay Special Harvest 
Area. 

(e) If a harvestable surplus of enhanced sockeye salmon is in the special harvest area, 
fishing periods will run 24 hours per day. When possible, openings will be coordinated 
to occur at the beginning of openings in the Northwest Kodiak District. (New for 
1995.) 

Eastside Kodiak 

The Eastside Kodiak Salmon Management Plan shows which species effect fishing time in 
management units located in the Northeast and Eastside Kodiak Districts throughout the season 
(Table 9). Although not in regulation, this plan reflects fishing opportunities which have been 
implemented annually since 1978. 

SOCKEYE SALMON ESCAPEMENTS GOALS FOR AREA K 
MAJOR SOCKEYE SALMON SYSTEMS 

The amount of fishing time for targeted sockeye salmon fisheries on systems having fish weirs 
is dependent on actual escapements. These include the Karluk, Ayakulik, Upper Station, and 
Frazer systems (major systems) and for the Akalura, Saltery, Buskin, Litnik, Pauls, and Thorsheim 
systems (minor systems). FO; sockeye salmon systems without weirs, fishing time is generally 
conservative and occurs at the discretion of ADF&G, in proportion to the perceived system 
specific run strength. 

Upper and lower biological escapement requirements have been identified for each river's sockeye 
salmon stocks (Table 10). A basic management function is to achieve at least the lower 



escapement goals for stocks exploited by targeted fisheries, elren if it means that directed fishing 
time on those stocks does not occur. When the possibility exists that the upper escapement goals 
may be exceeded and significant deviations from optimum production could occur because of that 
excess; maximum directed fishing time on these stocks would be allowed, even if it requires 
continuous stream terminus fishing to contain the escapement at or near the upper levels. This 
is the extreme case occasionally needed to manage the Kodiak Area sockeye salmon runs. More 
common is a moderate amount of directed fishing time required to harvest sockeye salmon surplus 
and provide escapement approaching desired levels. 

Escapement graphs by stream are a good tool for illustrating escapements, similar to preseason 
harvest projections (Appendix B.1. - B.5.). These are curves drawn based on historical average 
cumulative escapement by day, scaled to the upper and lower biological escapement goal for each 
particular system. Actual escapements can be plotted on these graphs to compare with the 
projected cumulative count. Since fishing time is strongly tied to escapement levels. these graphs 
can be valuable aids in understanding current ADF&G management actions, and in planning for 
future fisheries. Actual inseason escapement counts can be heard daily at 8:15 A.M. on SSB 
channel 3230 Khz. 



Table 1. Commercial salmon harvest in- 1994 and harvest projections for the Kodiak Maria= nernent 
Area, 1995. 

CHINOOK SOCKEYE COHO PINK CHUM TOTAL 

1994 Projected Harvest 25,000 2,428,100 325,000 13,700,000 610,000 17,088,100 
1994 Actual Harvest 22,600 2,877,500 296,200 8,162,600 738,800 12,097,700 
1995 Projected Harvest 25.000 2,400,000 3 10,000 18,235,000 800,000 2 1,770,000 

1994  HARVEST^ 
FISHERY Proiection ~ c t u a l '  

Early Run Sockeye Salmon Fisheries (619-7115) 
Cape Igvak 262,500 
Karluk 400,000 
Ayakulik 105,000 
Frazer 420,000 
Upper Station 70,000 
Minor Systems 70,000 
Minor Enhancements 
Other 
Su bTotal 

Late Run Sockeye Salmon Fisheries (7116-9115) 
Afognak (Hatchery) 5,000 
Cape Igvak 140,600 
Karluk 175,000 
Ayakulik 65,000 
Frazer 105,000 
Upper Station 250,000 
Minor Systems 75,000 
Spiridon 135,000 
Other 50.000 
Su bTotal 1,000,600 

TOTAL S.0CKEYE 2,128,100 2,877,500 

Coho Salmon Fisheries (811-1011) 
Afognak (Hatchery) 75,000 45,900 
Afognak (Natural) 40,000 47,100 
Westside 85,000 107,100 
Alitak 20.000 37.200 
Eastside.%orthend Kodiak 75.000 43.100 
Mainland 30.000 20.800 
SubTotal 325,000 296,200 

' Pink Salmon Fisheries (716-915) 
Afognak (HatcheryJ 1,400,000 2,05 1,400 
Afognak (Natural) 700,000 623,400 
Westside Kodiak 5,000,000 3,3 15,000 
Alitak 2,000,000 1,120,500 
EastsideNorthend Kodiak - 3,500,000 858.200 
Mainland 1,100.000 19i.SOO 
Su bTotal 13,700,000 8,162.600 

1995  HARVEST^.^ 
Proiection as of 1/5/95 



Table 1. (page 2 of 3)  

1994  HARVEST^ 1995  HARVEST^.^ 
FISHERY Projection A C ~ U ~ I ~  Proi.ection as of 1/5/95 

Chum Salmon Fisheries (616-915) 
Afognak (Hatchery) 10,000 5,000 
Afognak (Natural) 50,000 34,900 
Westside Kodiak 250,000 286,100 
Alitak 50,000 112,100 
Eastside~Worthend Kodiak 150,000 209,700 
Mainland 100,000 91,000 
SubTotal 610,000 738,800 

GRAND TOTAL 17,088,100~ 12,097,700~ 2 1,770,000~ 

a Numbers of fish. 
1995 harvest projections as of l/5/9. 
Actual harvest estimates by fishery as of 1/5/95. 
Includes 25,000 chinook - projected harvest. 
Includes 22,600 chinook - actual harvest. 
Includes 25,000 chinook - projected harvest. 



Table 2. E~pected harvest from supplemental salmon production, by system and species for 
the Kodiak Management Area, 1 995.a 

System 
- --- 

Sockeye Pink Coho Chum 

Kitoi Bay Hatchery complexb 

Spiridon Lake d 

Hidden Lake 

Waterfall Lake 

Crescent ~ a k e ~  

Katmai Lake 

Kodiak Road System Lakes 

Total 246,000 7,965,000 25,000 150,000 

a Harvest estimates by KRAA and Kitoi Bay Hatchery staff. 
See Eastside Afognak Salmon Management Plan. 
Harvest is expected to occur during fisheries targeting pink salmon. 
See Spiridon Lake Sockeye Salmon Management Plan. 
See Crescent Lake Salmon Management Plan. 



Table 3. Commercial salmon season opening times and dates by species for the Kodirtk 
Area, 1995. 

FISHERY 
EARLIEST OPENING TIMEDATE 

Firm Tirne!Dats Approximate Time~Date 

Early Run Sockeye Salmon Fisheries 

Cape Igvak Section a 
N.W. Kodiak District 
lnner Ayakulik and Outer Ayakulik Sections 
Alitak District 
Minor Systems 

Uganik 
Paramanof 
PaulsiPerenosa 
LitnikiWaterfall Lakemidden Lake 
Saltery 
KafliaISwikshak 

PinWChum Salmon Fisheries 

Mainland District 
Afognak District 
N.W. Kodiak District 
S.W. Kodiak District 
Alitak District 
Eastside Kodiak District 
N.E. Kodiak District 

Late Run Sockeye Salmon Fishery 

Cape Igvak Section f 

All remaining late run sockeye fisheries g 
/. 

System Specific Coho Salmon Fisheries h 

Mainland District 
Afognak District 
N.W. Kodiak District 
S.W. Kodiak District 
Alitak District 
Eastside Kodiak District 
N.E. Kodiak District 

12:OO Noon June 9 

12:OO Noon June 9 

12:OO Noon July 6 
12:OO Noon July 6 
12:OO Noon July 6 
12:OO Noon July 6 
12:OO Noon July 6 
12:OO Noon July 6 
12:OO Noon July 6 

12:Ol A.M. June 5-9 

Low tide June 7-9 

12:OO Noon June 14 
12:OO Noon June 14 
12:OO Noon June 14 
12:OO Noon June 9-14 
12:OO Noon June 14 
12:OO Noon June 13 

12:Ol A.M. July (?) 
12:OO Noon July 15 

12:OO Noon Sept. 1 
l2:00 Noon Aug. 15 
12:00 Noon Sspt. 1 
12:00 Noon Sspt. 1 
12:OO Noon Sept. 1 
12:00 Noon Sspt. 5 
1200  Noon Sspt. 5 



Table 3. (page 2 of 2 )  

a Actual opening date will be determined by sockeye escapement levels into the Chignik River 
system. Fishing time will be in 24 hour increments. 
Actual opening timeidate is as shown. This opening is considered a commercial test fishery; 
fishing time for this initial period will be 33 hours (12:OO nooon 619 through 9:00 P.M. 6/10). 
Actual opening date will be determined by the sockeye escapement level into Ayakulik River 
and opening time by low tide timing during daylight hours. 
Actual opening time will be determined by sockeye escapement levels into minor sysrems. 
Fishing time for this period will be 33 hours (12:OO noon through 9:00 P.M.) 
Actual opening timeldate is as shown. Fishing time for this initial period will be 105 hours 
(12:OO noon 716 through 9:00 P.M. 7/10). See section on Fishing Periods for additional 
information. 
Actual opening date will be determined by sockeye escapement levels into the Chignik River 
System. Fishing time will be in 24 hour increments. 

g Actual opening date for system specific fishing time will be determined by sockeye escapement 
levels into major systems. All fishing periods will begin at 12:OO noon and end at 9:00 P.M. 
prior to 8/16 and end at 6:00 P.M. from 8/16 to season's end. 
Actual opening date for system specific fishing time will be determined by overall coho run 
strength evaluation and by escapement levels into major systems and minor systems with 
reliable escapement data. 



Table 4. Regulatory fishery management plans for the Kodiak Ma~a~ernen t  .Area. 1995. 

YEAR DATES IN 
MANAGEMENT PLAN INITIATED MGMT. UNITS AFFECTED EFFECT 

Cape Igvak Salmon Manasement 1978 Cape Igvak Section 615 - 7/25 
Plan Wide Bay Section 

Alitak Bay District Salmon 1987 
Management Plan 

Westside Kodiak Management Plan 1990 

Crescent Lake Coho Salmon 
Management Plan 

North Shelikof Strait Sockeye 
Salmon Management Plan 

Alitak Bay District 619 - 10/1 

N.W. Kodiak District 
S.W. Kodiak District 
S.W. Afognak Section 

1990 Portion of the Central 
Section in Vicinity 
of Port Lions 

1990 S.W. Afognak Section 
N.W. Afognak Section 
Shuyak Section 716 - 7/25 
Big River Section 
Hallo Bay Section 
Inner and Outer Kukak Sect. 
Dakavak Section 

Eastside Afognak Management Plan 1993 Kitoi Bay Section 
Izhut Bay Section 619 - 1011 
Duck Bay Section 

Spiridon Bay Sockeye Salmon 1993 
/ Management Plan 

Special Harvest Area 
in Spiridon Bay Section 619 - 1011 



Table 5. Biological and allocative criteria, and the management chronology, of 
the Cape Igvak Management Plan for the Kodiak Management Area, 1995. 

BIOLOGICAL AND ALLOCATIVE CRITERIA FOR MANAGING THE CAPE IGVAK FISHERY ON 

CHlGNlK BOUND SOCKEYE 
- - - - --- - - 

MANAGEMENT CHRONOLOGY FOR CHlGNlK BOUND SOCKEYE AND KODIAK SALMON 

CHIGNIK 
SOCKEYE 
STOCKS 

(EARLY RUN) 

BIOLOGICAL REQUIREMENTS 

CHIGNIK 
SOCKEYE 
STOCKS 

(LATE RUN) 

REGULATION 
5AAC 18.360 

(a) (b) (c) 

- 

(a) (b) (c) 

- 

- 

(0 

- 

ALLOCATIVE REQUIREMENTS 

KODIAK BOUND STOCKS 

AND/OR CHIGNIK 

LATE RUN STOCKS 

REGULATION 

5AAC 18.360 

(4 

(b) 

(c) 

(4 

(el 

- 

(g) 

ESCAPEMENT NEEDS 
CHIGNIK CHIGNIK 

CHIGNIK 
MINIMUM 
HARVEST 

EXPECTATIONS OF 
LESS THAN 
m.000 

EXPECTATIONS OF 
600.000 ARE 
IN DOUBT 

EXPECTATlONS OF 

6M).Oa0 OCCUR 

CHIGNIK SALMON 

% INERCEFTION 
CALCULATIONS 

ALLOCATION 
PERIOD 
m.Oa0 

- 

- 

600.000 
MINIMUM 

(EARLY RUN) 
THROUGH 6/30 

350,000-400,000 

- 

- 

- 

- 
FROM JUNE 26 - 

IGVAK 
% 

CLOSED 

CLOSED 

OPEN TO 

ACHEIVE 15% 

80% OF CATCH 

AT IGVAK ARE 

CHIGNIK SOCKEYE 

615 - 7/25 
% NOT APPLICABLE 

- 

ONE DAY 
ADVANCE 

NOTICE 

15 8 

(LATE RUN) 

- 

- 

THROUGH 7/30 

195,000-200,000 

- 

- 
JULY 9 

CAPE IGVAK SECTION CLOSED 
OR SEVERLY LIMITED UNTIL 
CHIGNIK LAKE RUN EVALUATED 

- 

400,0& 

- 

250,000 



Table 6. Primary management speciesand fishery chronology of the Alitak Bay District 
Salmon Manasement Plan for the Kodiak Management Area, 1995. 

ALITAK BAY DISTRICT MANAGEMENT PLAN 

CAPEALITAK 
SECTION 
(SEINE) 

MOSERIOLGA BAY 
SECTION 
(GILLNET) 

(TRADITIONAL) 

OUTER UPPER 
& 

INNER UPPER 
STATION 
(GILLNET) 

(NON-TRADITIONAL 

OUTER AKALURA 
& 

IN. AKALURA 
SECTIONS 
(GILLNET) 

(NON-TRADITIONAL 

DOG SALMON 
FLATS SECTION 

(GILLNET) 

(NON-TRADITIONAL: 

HUMPYIDEADMAN 
SECTION 
(SEINE) 

611 
xx = Commercial Test Fisheries 

ALITAK BAY DISTRICT - PRIMARY MANAGEMENT SPECIES BY STREAM BY TIME 

AVAILABLE TO FISHERY 

CRITICAL MGXlT. PERIOD -v 

2 
X 

; FRAZER SOCKEYE 

2 

(AGGRESSIVE MANAGEMEW 
STRATEGY) 

FRAZER SOCKEYE 
(AGGRESSIVE MANAGEMEN- 
STRATEGY) 

X 
X 
X 
X 

: 
X 
X 

ODD YEAR CYCLE 
FRAZER SOCKEYE 
(CONSERVATIVE 
MANAGEMENT 
STRATEGY) 

FRAER SOCKEYE 
(CONSERVATIVE 

~ ? , " T " , ~ ~ ~ N T  

ODD YEAR CYCLE 

g s? a 
G 5 

i: 2 
ti 

9 2 
d c' 

$ 
3 

FRAZER PlNK SALMOF. 

EVEN YEAR CYCLE 
LIP STATION SOCKEYE 
(LATE RUN) 

ODD YEAR CYCLE 
FIWER 'INK 

'EVEN YEAR CYCLE 
LrP.STATION SOCKEYE 
(LATE RUN) 

X 

; 
X 
X 
X 
X 

UPPER STATION SOCKEYE 
(EARLY RUN) 

AKALURA SOCKEYE 
(EARLY RUN) 

FRAZER SOCKEYE 
(MOP UP FISHERY) 

6/9-10 

F-RSOCKEYE 
(AGRESSIVE MANAGEMENT 
STRATEGY) 

UPPER STATION COHO 

AKALURA COHO 

UP STATION SOCKEYE 

YEAR CYCLE 
UP.STATION SOCKEYE 
& FRAZER PINK SAL.MO:I 

ODD YEAR CYCLE 
SALMOPUP.STAT'ON 

EVEN YEAR CYCLE 
UP.STATI0N SOCKEYE 
& FRAZER PINK SALMOr' 

UPPER STATION SOCKEY 
(LATE RVN)  

AKALURASOCKEYE 
(LATE RUN) 

FRAZER SOCKEYE 
(CONSERVATIVE 
MANAGEMENT 
STR4TEGY) 

ALL ALITAK DISTRICT 
COHO SYSTEMS 

ALL OLGA BAY 
COHO SYSTE.MS 

- z 

3 
9 a 
L3 
& 2 - L; 

Z 
4 - 

$ 
Y' 
< 8 

6/21 719 7/15 

FIWZER PINK SALMON F I W E R  AND HORSE MARINE COHO 

ALITAK BAY PINK. CHUM. AND COHO 

819 8/20 8/26 9/25 



Table 7. Primary management species and fishery chronology of the Westside Kodiak Management Plan for the 
Kodiak Management Area, 1995. 

LOCAL PINK LOCAL PINK/ LOCAL COHO 
E.R. CHUM & PINK & L.R. CHUM 

L.R. KARLUK 
LOCAL COI 10 ' 

t; w 
5 

L, 

I:. 

61 1 61b 6li6 6;23 7/6 71i6 8; 1 8/16 812'5 sib 1013: 

COMMERCIAL TEST FISHERIES E.R. = EARLY RUN STOCKS L.R. = LATE RUN STOCKS 

,IAL!BUT E.R.KAKLUK AND 

A Y A K U L ~ K  SOCKEYE CLOSED 
ODD-YEAR CYCLF. 
I . .R.AYAKULIK 
EVEN-YEAR CYCLE 
AYAKULIK RED&PI 

0UT.AYAKULIK 

I 

OD1)-YEAR CYCLE: L.R. AYAKULIK SOCKEYE 

I.:VBN Y1:AKCYC:I.E: I,.K. AYAKlJLlK SOCKbYWl'lN 

ODD-YEAR CYCLE: L.R. AYAKULlK SOCKEYE 

EVEN YEAR CYCLE: L.R. AYAKULIK SOCKEYW'IN 

AYAKULlK COIIO 
< 

AYAKULlK C011O 
< 

S O ~ ' K E Y E ~ . ~ . ~ ~ ~ ~ ~  

L.R. L.R.KARLUK SOCKEYE 
4K & AYAKULIK PINK 

CI.OSE[l E.R. AYAKU1,IK SOCKEYI< 

L.R. KARLUK 
SOCKEYE 

E.R. AYAKULIK SOCKEYE 
IN.AYAKULlK 

LOCAL COI-10 

CLOSED 



Table 8. Primary management species and fishery chronolo,oy of the Eastside Afognak 
Management Plan for the Kodiak Management Area, 1995. 

TARGETED SPECIES BY SYSTEM AND TIME FOR SPECIFIC MANAGEMENT UNITS " 

- fishing time dependant upon sockeye escapement into Litnik system. 

S.E. AFOGNAK S E m O N  

(Sctne) 

DUCK BAY SECTION 

(Se~ne) 

UHUT BAY SECTION 

(Seine) 

KlTOI BAY SECTION 'U 

(Seine) Broodstock 

PINK: Cost Recovery 

Commun Property 

CHUM &/OR Bruodstock 

EARLY SOCKEYE 

Common Propsrty 

- - - - - .  
Brwdstock 

COHO & 

SOCKEYE 

Common ~ o p e n y  

1 Included in this management plan are the harvest strategies for current natural and hatchery 
prodution as well as future hatchery production. 

2 The management plan required for the Kitoi Bay Section is rather complicated in order to achieve 
broodstock, cost recovery, and common harvest requirements. This is further complicated by the 
multispecies production currently occurring at Kitoi Bay hatchery. The diagram shown attempts to 
approximate dates for when specific management stratesies should be implemented to insure 
achievement of hatchery goals and an orderly harvest of quality common property fish. 
a Hatchery pink salmon broodstock captured. 
b Hatchery pink salmon cost r6covery fishery when necessary. 
c Hatchery pink salmon common property fishery. 
d Hatchery chum and/or early sockeye salmon broodstock captured. 
e Hatchery chum and/or early sockeye salmon common property fishery. 
f Hatchery coho and late sockeye salmon broodstock captured. 
g Hatchery coho and late sockeye salmon common properry fishery. 

y !$ ' 9 t: u - 2  

X 

X 

W 

x 

: 
X 

LOCAL COHO 

LOCAL COHO & 

HATCHERY SOCKEYE 

w 
y 
$ Y 

EARLY HATCHERY CHUM 

AND/OR SOCKEYE 

EARLYHATCHERYCHUMS 

AND/OR SOCKEYE 

LITNIK 

SOCKEYE 

HATCHERY &LOCAL PINK 

b 

CLOSED UNTIL 

COST RECOVERY 

ASSURED 

a 
I 

LOCAL PINK 

HATCHERY &LOCAL PINK 

LOCAL COHO 

C 

d 

e 

f 

I 1 I 1  I  I  I I I  I I 

g 

1 I 



Table 9. Management chronology by management unit for eastside salmon stocks, Kodiak Management Area, 1995. 

DATE 6/1 6/14 6/21 7/6 7/10 8/25 9/6 10/31 
I I I 11 

MANAGEMENT UNIT 

OUTER CHlNlAK BAY 

INNER CHlNlAK BAY 

I 
CLOSED 

* 

BUSKIN RIVER 

MONASHK'AIMILL BAY 

( SEVEN RIVERS 

LOCAL AND MIXED PINK LOCAL PINK, 
COHO 

LOCAL PINK, 
COHO 

LOCAL PINK, 
COHO, CHUM 

LOCAL PINK, 
COHO 

CLOSED 

LOCAL 
COHO 

LOCAL 
COHO 

LOCAL 
COHO 

LOCAL 
COHO 

LOCAL AND MIXED PINK AND CHUM 

CLOSED 

CLOSED 

I LOCAL AND MlXED PlNK AND CHUM 
COHO 11 

INNER UGAK BAY 

CLOSED 1 LOCAL AND MlXED PlNK AND CHUM I LOCAL PINK, 1 LOCAL I 
COHO COHO 

LOCAL PINK 
BUSKIN SOCKEYE 

CLOSED r 

CLOSED I LOCAL AND MlXED PlNK AND CHUM I LOCAL PINK, I LOCAL 11 
CHUM. COHO COHO 

LOCAL PINK 
AND CHUM 

PASAGSHAK I LOCAL AND MlXED PlNK AND CHUM I LOCAL PINK, I LATE CHUM, 11 
SOCKEYE CHUM, COHO COHO 

LOCAL AND MIXED PINK 

LOyJ-GNK, I COHO 11 SALTERY 
SOCKEYE 

1 1.ocal and mixed sockeye 33 hour fishing period. 

LOCAL PINK & CHUM 
SALTERY SOCKEYE 

LOCAL PINK 
AND CHUM 



Table 10. Sockeye salmon escapement goals for major and minor systems in millions of fish. for 
the Kodiak Management Area, 1995 .a 

Earlv Run (Before 7/15) Late Run (After 7/15) Total 
Minimum Desired Minimum Desired Min. Des. 

Major Systems 

Karluk ,150 .250 .400 .550 .550 .SO0 
Aykulik .I60 .220 .040 .080 200 200 
Upper Station b .050 .075 .150 .200 .200 .27 5 
Frazer .140 .200 .140 200 

Subtotal .500 .745 .590 .830 1.090 1.575 

Minor Systems 

Akalura -010 .015 .030 .045 .040 .060 
Saltery .020 .040 .020 .030 
Buskin .010 .015 .010 .015 
Litnik .040 .060 .040 .060 
Pauls .020 .040 .020 .040 
Thorsheim .005 .010 - .005 ,010 

Subtotal . lo5 .I80 .030 .045 .I35 ,205 

GRAND TOTAL .605 .925 .620 375  1.225 1.790 

a This listing of systems identifies only those systems whose escapement is monitored by fish 
weir total escapement counts. The escapement into these systems represents approximately 85% 
of the Kodiak Area's total sockeye escapement. 
Sockeye escapement into these systems characterized by two distinct stocks as identified by 
bimodal escapement pattern, i.e. an early stock where the cumuiative escapement occurs 
through July 15 and a late stock where the cumulative escapement occurs primarily from July 
16 through season's end. 
Sockeye escapement into these systems characterized by one distinct escapement pattern and 
where escapement is essentially completed by approximately ~ u l ~ ' 2 5 .  Escapement goals for 
Pauls Bay are currently being reevaluated. 
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MANAGEMENT CHRONOLOGY 
AVERAGE DURATION 

120 DAYS 
JUNE 9 - OCTOBER 7 
- 

( EARLY-RUN I 
I SOCKEYE FISHERY I 

Figure 1. Commercial salmon fishery chronology, by specie, in the Kodiak Management Area. 



SPIRIDON BAY SPECIAL HARVEST AREA INCLUDES 
ALL WATERS OF TELROD COVE NORTH OF A LINE 
EXTENDING FROM STREAM POINT 57' 39' 0011 N. 
LAT., 153' 38' 30" W. LONG. TO 57' 38' 48" 
N. LAT., 153O 37' 48" W. LONG. 

Figure 2- Approximate boundaries of the Spiridon Bay Special 
Harvest Area- 



Figure 3 .  F o u l  Bay T e r m i n a l  h a r v e s t  Area. 
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WATERFALL LAKE TERMINAL HARVEST AREA: 
ALL WATERS SEAWARD OF THE STREAM 
TERMINUS OF STREAM NO. 251-822 
( 5 8 O  23' 5711 N. LAT., 152O 30' 1 2 "  W. 
LONG.) THAT ARE WITHIN A 1 NAUTICAL 
MILE ARCH. 

Figure 4-  Waterfall Qake ~erminal Harvest Area- 



CRESCENT LAKE TERMINAL HARVEST AREA: 
ALL WATERS OF SETTLER COVE WEST OF 
152O 50' 48" W. LONG. 

24 26 34 39 

22 23 31 srf 

Figure 5, Crescent Lake Terminal Harvest Area- 
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INNER KARLUK SECTION 

Filylre 6 .  Ksrltik River closcrl wilier simclliilry in ihc Kocliitk Managecnent Are;), 199 5 .  
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Figure 7 -Buskin River closed water sanctuary in the Kodia!! Management h a ,  1995. 



Figure 8 -  Ayakulik River closed water sanctuary, Kodiak Management 
Area, 1995. 
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Figure 9. East Arm Uganik Bay increased closed water sanctuary, 
Kodiak Management Area, 1995. 
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Figure 10. Approximate boundaries of the "North Shelikof Strait Seaward Zonem and the 
"Southwest Afognak Seaward Zone" of the North Shelikof Strait Sockeye Salmon 
Management Plan for the ~ o d i a k  Management Area, 1995. 
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Projected Salmon Harvest by Day, All Species Combined, 1995 

J U N E  JULY AUGUST SEPTEMBER 

* 1995 ALL SALMON SPECIES PROJECTED HARVERST TOTAL = 21,770,000 

Appendix A.1. Projected salmon harvest curve, all species combined, for the Kodiak Management Area, 1995. 



1995 PINK SALMON HARVEST MID POINT PROJECTION = 18,200,000 
' PROJECTED HIGH = 26,300,000 ** PROJECTED LOW = 11,200,000 

Projected Pink Salmon Harvest by Day, 1995 

Appendix A.2. Projected sockeye and pink salmon harvest curves for the Kodiak 
Management Area, 1995. 
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* 1995 CHUM SALMON PROJECTED HARVEST TOTAL = 800,000 

Projected Coho Salmon Harvest by Day, 1995 
* 

* 1995 COHO SALMON PROJECTED HARVEST TOTAL = 31 0,000 

Appendix A.3. Projected chum and coho salmon harvest curves for the Kodiak 
Management Area, 1995. 



KARLUK SOCKEYE SALMON, EARLY RUN 
Upper and Lo~ver Escapement Goals 

'23 I 6/09 I 6/22 1 7/06 
5/3 1 6/15 6/30 

I 
7/15 

UPPER GOAL - 250,000 LOWER GOAL 150,000 

KARLUK SOCKEYE SALMON, LATE RUN 
Upper and Lower Escapement Goals 

Appendix B 1. Upper and lower escapement goal curves for the early and late run's of Karluk 
sockeye salmon in the Kodiak Management Area, 1995. 



UPPER STATION SOCKEYE SALMON, LATE RUN 
U D D ~ ~  and Lower Esca~ement Goals 

UPPER GOAL - 200,000 LOWER GOAL - 150,000 

Appendix B.2. Upper and lower escapement curves for the early and late run's of Upper Station 
sockeye salmon in the Kodiak hdanagement Area, 1995. 
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UPPER GOAL - 40,000 LOWER GOAL - 20,000 

AKALURA SOCKEYE SALMON 

UPPER GOAL - 60,000 LOWER GOAL - 40,000 

Appendix B.4. Upper and lower escapement curves for the Saltery and Akalura Rivers 
sockeye salmon in the Kodiak Management Area, 1995. 



UPPER GOAL - 60,000 
- 

LOWER GOAL - 40,000 

PAULS BAY SOCKEYE SALMON 

UPPER GOAL - 40,000 L O W R  GOAL - 20,000 

Appendix B.5. Upper and lower escapement curves for the Litnik and Pauls Bay 
sockeye salmon in the Kodiak Manasement Area, 1995. 
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INTRODUCTION 

In the Kodiak Management Area, Alitak Bay District, there are two principal early sockeye runs, 
Upper Station and Frazer Lake, typically the latter is dominant. Both runs contribute to important 
westside Kodiak salmon fisheries mainly in the Alitak Bay District in June and early July. A 
reliable inseason run strength estimate to these systems is necessary to maximize harvest potential 
and ensure optimum escapement. Currently, the primary inseason method for assessing run 
strength is a combination of the escapement counts at the Dog Salmon and Upper Station weirs, 
aerial surveys of escapement buildup on the Dog Salmon flats, and the 9 June Alitak Bay District 
commercial catch. This information has not always been timely enough to ensure maximum 
harvest of surplus production in traditional fishing areas and the achievement of optimum 
escapement objectives. An inseason test fishery in Upper Moser Bay in conjunction with stock 
composition estimates from the Cape Alitak Section commercial fishery should provide a timely 
and accurate gauge of the run strength and timing of the Frazer Lake and Upper Station early run 
stocks. 

OBJECTIVES 

1. Daily, estimate the number of early run sockeye salmon entering Olga Bay. 

2. Inseason, periodically estimate the stock composition of the early sockeye run entering Olga 
Bay. 

TASKS 

1. Fish a 50-fathom 4.75" stretch mesh set gillnet with 120' lead three hours daily at high 
tide. 

2. Sample the daily test-fish catch for age. 

3. Construct discriminant models which provide at least 75% correct classification accuracy 
for estimating the Upper Station and Frazer stock's age-2.2 and -2.3 catch contributions. 

4. Periodically, digitize age-2.2 and -2.3 scales from the Cape Alitak and Moser-Olga Bay 
catch. 

5.  Generate stock composifion estimates and apportion the daily test fishery catch. 



PROCEDURES 

Test fishing will be conducted daily from 29 May through 15 July on the northeast side of Chip 
Cove in upper Moser Bay (Figure 1). A 50 fathom, 40 mesh deep, 4.75 inch stretch mesh gillnet 
attached to a 120 ft. lead will be fished daily for three hours, irrespective of whether a 
commercial fishery is in progress. Daily, each set will commence 1.5 hrs. before high tide and 
terminate 1.5 hrs. after high tide. The sequence will be to fish every other high tide except that 
there will be no night fishing. When a high tide at night falls within the sequence, the previous 
high tide will be fished, and the sequence of fishing every other tide will re-start from that tide. 
Fishing will be discontinued during a set if more than 250 sockeye salmon are in the net. In 
addition, catch numbers, climatological data and fishing conditions will be recorded on the form 
in Figure 2. 

The time and height of high tide for Chip Cove will be determined using tidal correction factors 
for Moser Bay (Time: +0:13; height: x 1.39) as they apply to Kodiak tides (Appendix A). 

The gillnet used in the test fishery will be maintained in good condition throughout the season. 
Daily the gillnet will be inspected, cleaned, and repaired as required to ensure the net is in good 
fishing condition. 

Since the catch is to be sold, utmost care must be given to ensure product quality. To avoid 
spoilage and loss of freshness, all catch fish are to be held in ice until delivery except during age 
sampling. 

The catch will be sold to the processor at Alitak. Fish ticket receipts will be issued to the State 
of Alaska, Department of Fish and Game, Division of Commercial Fisheries Management and 
Development, Kodiak. Prior to delivering the catch to the processor sockeye salmon will be 
catch sampled for age (one per fish). Within 24 hours of sampling the scales will be aged. 

Linear discriminant analysis (Fisher 1936) using measured scale variables will be used to estimate 
the stock composition of sockeye salmon caught within the Cape Alitak and Moser-Olga Bay 
sections independently. Attempts will be made to generate stock composition estimates for age- 
2.2 and -2.3 catches from each section on a weekly basis starting with the fishery scheduled for 
9-10 June. Prior to the 9 June commercial fishery age-2.2 and -2.3 standards will be generated 
and discriminant models constructed. The age-2.2 standard will be derived by measuring at least 
200 age-2.1 scales from both Frazer and Upper Station early run escapement scale samples 
collected in 1994. Age-2.2 fish are forecast to comprise 64% of the Upper Station and 46% of 
the Frazer Lake runs in 1995 (Table 1). An age-2.3 stock model will also be developed. The 
standards will be 200 age-2.2 Upper Station and Frazer Lake scales sampled in the 1994 
escapements. Age 2.3 fish are expected to be 29% of the Upper Station and 30% of the Frazer 
Lake run in 1995. 

t 



During 1995 the Biosonics Optical Pattern Recognition System (OPRS) will replace the FRI 
developed scale digitizing system. Age specific scale impressions will be enlarged 200X onto 
a digitizing tablet and the intercirculi distances measured along with circuli counts and recorded 
on separate raw data files (Appendix A). Once these are measured age specific scale variables 
will be constructed using program REFORMI. Again, models should have better than 75% 
correct classification accuracy. For constructing unknowns 100 scales from each age class from 
the respective commercial fishing section will be measured. Inseason, age-2.2 and -2.3 
discriminant models will be applied to the weekly, age specific unknowns from each section to 
estimate the Frazer and Upper Station stocks contributions. All point estimates of stock 
composition will be adjusted for misclassification error using the approach of Cook and Lord 
(1 978). Variance estimates and subsequent 90% confidence intervals will be computed employing 
the procedure of Pella and Robertson (1979). 

Stock composition estimates other than for the age-2.2 and -2.3 fish will be estimated by 
combining the results from SPA with the age composition of the forecasted Upper Station and 
Frazer Lake runs (Table 1). The underlining assumption is that the stock composition of the 
minor ages will be the same as estimated for ages-2.2 and -2.3 combined. Stock composition 
estimates based on SPA results will be made within 24 hours after the collection of each 100 fish 
age-2.2 and age 2.3 catch sample. The target date for the first stock composition estimate is 11 
June. 

Age composition estimates will be generated for both the test fishery catch and commercial catch 
samples. Test fishery age composition will be generated by date based upon a sample size of 100 
ageable scales. Commercial catch age composition estimates will be summarized by catch date 
for both sections. 

REPORTING 

Daily, catch data will enumerated and then recorded on a standard form (Figure 2). Then 
communicated to the Kodiak office via the 3230 frequency as soon as possible. Daily radio 
reports will include the number of fish caught by species and the total number of minutes fished. 
Age and stock composition estimates will be transmitted upon completion. In addition, daily 
catches will be posted for commercial fishers at Alitak and Moser Bay. 
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Table 1. Age composition of the 1995 Frazer Lake and early Upper Station sockeye run 
forecasts. 

System 

Total 
Aqe Composition (Percent) Run 

1 . 2  1 . 3  2 . 2  2 . 3  3 . 2 a  Number 

Frazer Lake 1 . 0  4 . 0  3 9 . 0  2 6 . 0  3 0 . 0  7 2 5 , 0 0 0  

Early Upper Station 1 . 0  6 . 0  6 4 . 0  2 9 . 0  1 0 0 , 0 0 0  

a Our experience with forecasting 3. freshwater age fish for Frazer is tenuous; therefore the 
actual numbers for this age class could be much higher. 



Table 2. Moser Bay test fishery time table, 1995. 

Date 
Tide 

Net In High tide Net Out Height 



F i g u r e  1. Map of Moser Bay with the location of the test f i s h i n g  
site identified.. 



Figure 2 .  T e s t  f i s h  ca tch  report ing  form. 

he n e a r e s t  minute  and s p e c i f y  a.m. or p.m. 
{ d e  t a b l e s  w i t h  c o r r e c t i o n  f a c t o r  f o r  Moser Bay. Record c loud  cover  t o  nearest  10%; wave he ight  t o  nearest  foo t ;  wind d irec t ior i  frcn conl;ab:, 

' o c i t y  t o  n e a r e s t  5 mph; and temperture t o  neares t  degree.  
, - c t i o n  f o r  the  majority  o f  t h e  f i s h  h i t t i n g  the  n e t .  
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APPENDIX A 

MANUAL FOR CONDUCTING 
SCALE PATTERN ANALYSIS 

WITHIN THE WESTWARD REGION 



PART I. INSTRUCTIONS FOR THE OPRS SYSTEM STEPS: 

1) At C-prompt type: start (i.e. C:>start) then hard return (enter key) 

Voila.. you should have before your eyes a MENU which at the top says "BATCH FILE FOR 
OPRS". If not ... PANIC .... no just get back to the C-Prompt and do a C:>cd\ then repeat (1) 
from above. 

2) At the menu type: 1 for "load OPRS SYSTEM", and then hard return. 

What you should observe now is a bunch of colors, logos ... ect. flashing before you.. then 
after all the excitement the logo page stays and at the bottom the prompt to hit any key to 
continue ... do so 

a) Now in front of you should appear a spectrum of windows with a prompt at the top of 
the page to select a window. 

THE ONLY WINDOWS OF CONCERN TO YOU ARE: 

CONFIGURATION 
QUIT 
PAGE 
LENS CALIBRATION 
DIRECTORIES AND PATHNAMES 

WARNING: IF YOU KNOW WHAT'S GOOD FOR YOU AND YOUR 
PRODUCTIVE TIME, TAKE SOME GOOD ADVICE AND LEAVE 
THE OTHER ONES ALONE! ! ! ! ! ! 

b) Hit the red mouse button and using the mouse move to the configuration page and cover 
the load choice and hit the red mouse button again (within this step you will have 
depressed the red button twice). 

The machine response will be a flashing signal at the top of the page, regardless of what 
is there type: SWANTON making sure that there is no trailing suffix, if so remove it. 

NOTE: The SWANTON file is a configuration file (set up previously) that defines all 
needed parameters allowing for consistent scale measurements to be collected 
and sets calibration rulers and screen color. 

3) Turn on video (T.V.) screen (Green button), compound microscope (Black button bottom 
left), and video camera (B'utton on top left of tower) 

NOTE: The video screen should be a purple color, if not go back and repeat step 2b 
(Load Function and check for a trailing suffix after SWANTON). 

4) Move mouse to the PAGE window, cover the RAD page, then click the red mouse key. 



NOTE: You should observe in front of you the RAD (Radial Adjusted Distance) page 
with RUN window on top left, followed by FILE to the right. 

*******THE PAGES OF CONCERN HERE ARE******* 
RUN 
FILE 
PAGE 
LENS CALIBRATION 

a) Move the mouse to the file page and cover FILE:TESTDATA.DAT and type in your file 
specification. 

Examples of file specs are: 
1) Nelson Lagoon 1990 age 1.2: n19012.dat 
2) Frazer Lake 1994 age 2.1 : FZ942 1 .dat 

b) Imperative to organizing files generated is keeping records of those created at each step. 
Regardless of whether files are standards or unknowns, write down dates samples were 
measured from, sample size, and file names and suffixes. This is important so that you 
can keep track of raw, ascii, reformatted, and SAS files all of which will be created. 

c) Place acetate in card holder, and using the ocular, lens changer (black wafer looking 
thing), horizontal-vertical and focus knobs, bring a premarked (age of interest) scale into 
focus. IT SHOULD APPEAR ON THE VIDEO SCREEN. Adjust the ocular and lens 
changer powers so that the freshwater zone is as large as possible, without loosing any 
of the circuli of interest from the screen. 

NOTE: You may want to go through several acetate cards of different stocks and years 
to get an idea of the variability within an age class which would require 
changing the ocular or lens changer powers i.e. from 10X to 4X or 1.0 to 1.5 
ect. Also, make sure that the lenses are well seated when you move them, 
otherwise you will get a gray screen. 

5) With the mouse move to the RUN page and cover ACQUIRE then click the red mouse key. 
The screen will blink and double right facing arrows should appear to the left of your choice. 

NOTE: Whenever you make a choice of the various functions, double arrows will appear 
to the left of your selection. 

a) Move mouse to L E ~ S  CALIBRATION WINDOW and choose the ruler having the 
description of your ocular and lens changer power's, using the red key for selection. 

EXAMPLE: If you have 1dX ocular and 1 .OX lens changer values selected then you 
would use ruler # 1, again double arrows appear. 



b) If at any time you change the ocular or lens changer for measurement of a larger or 
smaller scale impression, you need to also change the ruler in the lens calibration 
window. Additionally, you may have to modify and describe your new ruler. 

c) With the mouse go to the top of the RAD page and click the red key while covering 
ACQUIRE, now move to the RUN window and cover REFLN (REFERENCE LINE) and 
click red key again. 

NOTE: A green arrow should appear on the screen, move it with the mouse to the 
bottom left corner while keeping it visible and click the red key. The reference 
line is now anchored on the left, drag the line to the right corner while making 
sure that the line is perfectly horizontal, then click the red key. 

The reference line is for all subsequent measurements made for the predefined 
data file that has been set up. It allows for being able to properly orienting 
scale impressions for measures, as you will see it tells you the angle you are 
measuring on. It will need to be reset for each file that you are working on 
whether it is a standard or unknown. 

6) Now move to DRAW RADIAL within the RUN page and click the red key. 

a) ON T.V. screen will appear a scale image, the reference line, and a green arrow. If not 
then go back to (5c) and repeat steps. 

b) Place arrow at the center of scale focus, click the red Key, and drag the line (while 
watching the right hand corner of the screen) to the last circulus that you want to include 
as freshwater growth. Before clicking the red mouse key, make sure that the angle of 
measure is either 90 or 73 degrees. We have in the past used both within the Westward 
Region. Then click the red mouse key. 

c) Tick marks should appear at the outer edge of each circuli and in a few places where 
they should not be. To remove unwanted tick marks use the blue key and to add tick 
marks use the green key. When tick marks are set where you want them, depress the 
white mouse key, which returns you to the RUN PAGE. 

d) Now cover the SAVE TO FILE under the run page, you should hear a beep, which 
means that the scale measures were saved to the specified data file. After which, repeat 
all of STEP 6 until you have either met the desired sample size for either the standard 
or unknown file. 

7) After all measures are completed for a file (say 200 for a standard) the raw (***.dat) data 
needs to be converted fro& binary (anything generated with the OPRS with a .dat suffix) to 
ASCII. You should only do this after you have completed the file thus eliminating file stage 
confusion. 



a) Go to the PAGE, cover edit (EDT) and click on the red mouse key; proceed to record 
(top left) cover and click red key. numbers should be scrolling by, with the final number 
being the sample size for that file. 

b) Now look at the INPUT and OUTPUT file pages; the input data file should be the one 
you are interested in converting, if not go back to the CON page and start again; if it is 
cover the OUTPUT data file and type A: or B: ***.ASC; move to convert to ASCII 
page, cover output data and headers and click red key. You should hear the drive A or 
B working and data being converted onto your diskette. When this has been successfully 
completed, ITEM will appear on the top right above all the pages. 

c) Now go to CON page, click and exit system. Keep in mind that an unconverted binary 
data file is saved within the system so for additional backup you should copy these files 
onto a backup diskette labeled appropriately. 

8) If you previously only partially completed a data file and now want to finish adding data 
records (scale measures) to it complete the following steps. 

a) Go through start up procedures (STEPS 1-4) and at step 4a bring up the unfinished file. 
Now go to the EDIT (EDT) page and cover record, and click red key to bring up all 
previously saved scale records for that file. Then proceed with steps 5-6 as before. Note 
that you have to do this every time that you want to add data records to an old file, 
otherwise the file will only have in it the number of scales previously measured. They 
also will not be consecutively numbered and will have to be added to the original file 
for processing. This could induce errors or duplicate scale measures. 

CAUTIONARY NOTES: 

1) When measuring make sure that you periodically check the file under the file page, that it is 
the one you want scale measures to go to. 

2) Every so often glance at the lens calibration page to make sure the lens description is the one 
you are using. 

3) Go through a prepatory exercise of all previous and following steps prior to actually 
measuring scales and conducting any type of analysis. 



PART 11. REFORMATTING AND DATA EDITING 

1) Get into the C:\stcksep directory and call up program REFORM1 by typing it in and then 
hard return. This program is user interactive and very simple. 

a) A prompt will request the file specification for the ASCII formatted scale data file (From 
OPRS system) which you want to reformat. Also, you will be requested to state a drive 
and file name for where the reformatted data is to go. Reformatting will need to be 
performed on both standard and unknown files. 

NOTE: File names should have a suffix which identifies them as reformatted, and will 
hopefully provide for minimal file confusion. 

Examples: 

A) Reformatted Chignik Lake 1991 age 2.2: Chg9122.s, where the S signifies it as a standard 
file. 

B) Reformatted Chignik Lagoon catch 1991 age 2.3: CL91231.k, where the 1 following the age 
is the first fishing period or whatever and the K represents that the file is an unknown. 

Note: Throughout this manual reformatted standard and unknown files will be referred to 
as S and K files. 

The reformatting process using this program is structuring the data records such that 
all header line information (measurement parameters, axis ... ect), and scale 
measurement data are all on a horizontal axis for each scale measured, rapping around 
as one continuous line when printed. 

2) After S and K files are developed editing is the next step. Editing consists of scanning all 
data records for errors which occurred during the measurement process. Common errors are 
1) scale measurements collected on an axis other than 90 or 73 degrees, and 2) scale data 
records with only several measures saved. 

Editing in XYRITE is relatively easy so will not be explained, if questions arise consult the 
manual. Any erroneous data records such as those mentioned above should be removed from 
the data file. We have used plus or minus 2 degrees as the criteria for erroneous axis 
measures. Additionally, for all following procedures the header line (top line of the file) with 
a file specification and other descriptive information must be removed. The final edited 
version of the file will have no header line (Do not confuse this with the parameters which 
start each data record) and should be saved on diskette using the S and K suffixes. 
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PART 111. CONSTRUCTING STANDARD AND UNKNOWN SAS FILES 

1) The first step is understanding S A S - ~ I I ~  it's idiosyncrasies and requirements. Within C:> are 
two directories of interest SAS and DATA. Within the SAS directory is a subdirector. 
named KDK or TF which is where files created within SAS will be stored. 



a) Prior to beginning your SAS session you need to copy all edited S and K files into the 
DATA directory. This directory is used for formatted and edited data only! ! ! 

b) Once your files are in the DATA directory, you can start your SAS session by 
constructing STANDARD AND UNKNOWN FILES for a particular age class. Get in 
by C:>cd\sas then hard return and typing SAS. Before your eyes should be three 
windows OUTPUT (AT TOP OF SCREEN), LOG, AND PROGRAM EDITOR. With 
command below the page designation. 

c) From Appendix A.1. you will find instructions for constructing sas data files both 
standards and unknown files) with descriptions of what is going on at each step. Also 
included are actual SAS commands that if followed while modifying the variable formats 
to match those that have come from the REFORM1 program will allow you to create 
both standard and unknown files within sas. Again these should be followed exactly as 
given and then submitted using the F10 key. The created files will be automatically 
saved within the C:\sas\tf or KDK subdirectory with an SSD suffix. However it will not 
save the output, whereby if you want the output printed in hard copy form then use the 
file 'prn' command line of any of the three pages. 

PART IV. MODEL BUILDING USING SAS 

1) The first step used should be screening (frequency histograms) of all constructed variables 
from each stock for the analysis. Using lotus 2.2 or similar spread sheet construct frequency 
histograms for all variables for each stock being considered for inclusion within each 
standard. All variables should be approximately univariate normal. Only those variables that 
are approximately normal should be included, while those that show departures from 
normality excluded. In some cases it is informative to look at pairwise bivariate plots which 
may provide qualitative incite into what one might perceive to be multivariate normality. 

2) After variables have been screened the next step is to conduct stepwise variable selection for 
standard file construction. This is easily completed within SAS using PROC STEPDISC 
Appendix A.2). I have used the default values provided within SAS for defining the F-to- 
enter and remove values. These correspond to a=0.1 which I have been using to retain a 
majority of variables constructed. Other approaches have used a=0.05 as an F-to-enter along 
with including variables which are negatively correlated with variables already in the model, 
these methods are not included within this manual. 

3) The SAS program and associated commands for completing the discriminant analyses are 
given in Appendix A.3. Note that within the command lines POOL=YES employs a linear 
discriminant function while POOL=NO uses a quadratic function. With large per stock sample 
sizes (N=200) the quadratic and linear functions are similar in results with the quadratic 
function providing slightly higher classification accuracy and balance in misclassification error 
rates. 



PART V. USING THE COOK AND LORD (1978) CLASSIFICATION MATRIX 
CORRECTION PROCEDURE 

1) Within the C:\stcksep directory is located a program called SCOTT.EXE, this is the program 
used for correcting raw stock composition estimates from unknowns for misclassification error 
rates. 

2) First type SCOTT.EXE at the prompt within the STCKSEP directory and it will come up 
with the question intermediate results?, type N and hard return. 

3) The program will come back with the question Number of Stocks here type in the number 
of stocks within the standard file. 

4) Next it will come back with model name here make sure that you give it a name which stands 
out with little confusion. 

5) Now it will respond with "INPUT TEST CLASSIFICATION MATRIX IN NUMBER OF 
FISH". This information should be from your SAS SPA analysis results titled resubstitution 
results and will be the number of fish correctly classified to stock of origin followed by a 
comma then return and do the same for the next stock. Remember to keep track of the stock 
that you typed in first. Prior to running this analysis hit the Control key and P key at the 
same time to get a continuous print of the results. 

6) Now type in the sample sizes for all stocks with a comma separating each stock. 

7) Response will be "unknown name" here type whatever you want say for example Cape Alitak 
June 9-10 Age 2.2 unknown or alike. 

8) The program will come back with first order estimates in number of fish. Here go again to 
the output from the SAS discriminant analysis and get the first order estimates from the end 
of the printed output. Example: with a mixed stock sample size of 100 of which 87 were 
classified to stock 1 and 17 to stock 2, then type in these numbers separated by a comma and 
then hard return. Make sure that your printer is turned on and that it is printing every time 
that you hit the return key, if not then hit the Control and P keys again. 

Now the output should be printing with first and second order estimates. The second order 
estimates are the ones that have been corrected for misclassification error and should be the 
ones that are used in subsequent analysis or reporting. Note that with only two stocks in the 
analysis you can put confidence intervals around the estimates by assuming normality and 
using the appropriate tabled values. With greater than two stocks the Chi-square 
approximation holds and you should go to this table for critical values. 

f 



Appendix A. 1. Example and explanation of SAS commands required to set up standard and 
unknown files. 

libname kdk 'c:\sas\kdk';*** This tells SAS where you want your sas files sent after 
construction and also where SAS files for analysis are located. * * * * * 

filename incgl 'c:\data\chg9022.s'; * * * * * This initializes a work file within SAS which is 
named cgl and tells the system that it is located within the c:\data\ directory.*** * * 

filename inbkl 'c:\data\bk9022.s'; * * Same as above but represents a second stock. * * 

***** THE FOLLOWING ARE SPECIFIC SAS INSTRUCTIONS ON HOW TO SET UP A 
SAS STANDARD FILE FOR SUBSEQUENT ANALYSES**** * 

data cgl; ** This tells SAS what to call the work file.** 
infile incgl; **  Tells SAS where the data is within SAS.** 
input varl 53-54 var2 59-62 var3 63-66 var4 67-70 var5 71-74 var6 75-78 var7 79-82 var8 
83-86 var9 87-90 varlO 91-94 varll  95-98 varl2 99-102 varl3 103-106; ***  This statement 
is setting up the SAS data file, initializing and locating variables which were generated within 
the OPRS system and telling SAS what to call each of the measures.*** 

NOTE: That you will have to figure out what the maximum number of variables will be by 
determining the maximum and minimum number of circuli are for a given scale within 
each of your measured stock specific files. EXAMPLE: If you have an age-2.2 scale 
within a standard which has only 12 circuli and this is the fewest for all scales measured 
for that standard, then the maximum number of variables for that standard will be 13, 
one circuli count and 12 incremental circuli distances. The variables listed defined as 
var 1 -circuli count (irrespective of age) and var2-var 13 being consecutive incremental 
distance measures. If you have a total of say 19 circuli you can figure out the remaining 
format string by starting with varl4 as 107-109 ect ... The variable string is usually three 
columns long but bring up the file in XYRITE and count just to make sure ... If you 
misplace or miscount columns at this point your SAS program to create these files will 
BLOW UP ...... 

system="chignik";*** This tells SAS that the data presented is from the Chignik Lake 
standard. * * * 
run; * * *End Statement** * 

ACTUAL SAS STANDARD FILE SETUP PROCEDURES 
t 

The following is how it should be typed without descriptive statements and when you substitute 
actual variable names and a standard file will be how it is actually referenced within the model 
building stage. 



Appendix A.1. (page 2 of 3) 

libname kdk 'c:\sas\kdk' ; 
filename incgl 'c:\data\chg9 122.s'; 
filename inbkl 'c:\data\blk9 122.s'; 
data cg 1 ; 
infile incg 1 ; 
input varl 53-54 var2 59-62 var3 63-66 var4 67-70 var5 71-73 var6 74-77 var7 78-80 var8 81-83 
var9 84-86 varl0 87-90; 
system="chignik": 
run; 
data bk 1 ; 
infile inbkl ; 
input varl 53-54 var2 59-62 var3 63-66 var4 67-70 var5 71-73 var6 74-77 var7 78-80 var8 81-83 
var9 84-86 varlO 87-90; 
system="blackl"; 
run; 
data kdk.s91221; 
set cg1 bkl; 
vl-~arl;v2=var2;v3=var3;v4=var4;v5~ar5;v6=var6;v7=var7;v8~ar8;v9~ar9;vlO~arlO; 
keep vl-vlO system; 
run; 

THE ABOVE STATEMENT FROM DATA KDK.S91 SSl ON CREATES A SAS STANDARD 
FILE INCLUSIVE OF DATA COLLECTED FROM BOTH CHIGNIK AND BLACK LAKE 
ESCAPEMENT AGE 2.2 SAMPLES AND AFTER IT IS RUN WILL STORE IT WITHIN THE 
C:\SAS\KDK SUBDIRECTORY. AFTER IT IS CREATED IT CAN BE ACCESSED AT ANY 
TIME AND EACH STANDARD AND UNKNOWN FILE SHOULD BE STORED ON A DISC 
JUST FOR SAS DATA FILES. 

THE FOLLOWING IS HOW AN UNKNOWN FILE IS TO BE CREATED. 

libname kdk 'c:\sas\kdk'; 
filename incll 'c:\data\c191221.k9; 
data cll; 
infile incll; 
input var l  53-54 var2 59-62 var3 63-66 var4 67-70 var5 71-73 var6 74-77 var7 78-80 var8 
81-83 var9 84-86 varlO 87-90; 
run; 
data kdk.cl91221; 

f 

set cll; 
vl=varl;v2=var2;v3-~ar3;v4~ar4;v5-~ar5;v6=var6;v7=var7;v8~ar8;v9~ar9;vlO-~arlO; 
keep vl-vlO; 
run; 



Appendix A.1. (page 3 of 3) 

THIS WILL CREATE AN UNKNOWN FILE CL91221.SSD WHICH WILL ALSO BE 
STORED IN THE SUBDIRECTORY C:\SAS\KDK AND CAN BE ACCESSED AT ANY TIME 
IN THE FUTURE. To access this file within SAS after it has been created it must be preceded 
by KDK or whatever your libname prefix is. 

The Function "F" keys are 

F7- This key expands the page and can be used with the page up or down keys 
F5- This one moves you between pages Output, Log, and Program Editor. 
F9- If used within the program editor page will bring back the program you just submitted for 
editing which is now located in the log page. 
F10- Submits your program for processing and carries other the commands stated. 

TO PRTNT A FILE SAY OF COMMAND LINES AT ANY TIME GO TO THE COMMAND 
LINE SPACE OVER ONE FROM THE RIGHT FACING ARROWS AND TYPE file 'prn' 
THEN HARD RETURN. 

TO SAVE A SAS PROGRAM TO A FILE TYPE : FILE 'A: OR C: \AFILENAME'; 
THEN HIT HARD RETURN. THIS PRINTS THE PROGRAM TO THE FILE AND DRIVE 
YOU SPECIFY. 



Appendix A.2. SAS commands to run a stepwise variable selection analysis. 

This will all be typed within the Program Editor page of SAS 

libname kdk 'c:\sas\kdk'; 
proc stepdisc data=kdk.s91221 maxstep=lO short; 
class system; 
var vl-v15; 
run; 

To submit this to SAS you will have to use the F10 key, once it has been typed the output will 
appear within the OUTPUT page of the SAS screen. To print the output go to the OUTPUT page 
by either the arrow keys or using F5, and then following a space type file 'prn' then a hard 
return. 



Appendix A.3. SAS program for conducting both linear and quadratic discriminant function 
analysis. 

libname kdk 'c:\sas\kdk'; 
proc discrim data=kdks91221 testdata=kdk.c191221 method=normal pool=yes crossvalidate; 
class system; 
var vl-v13; 
run; 
proc discrim data=kdk.s91221 testdata=kdk.c191221 method=normal pool=no 
crossvalidate; 
class system; 
var vl-v13; 
run; 

Again to submit one of these for analysis use the F10 key, to print output use the file 'prn' 
command at the Output command line. The output using this program will provide constants, 
classification and misclassification accuracy from both resubstitution and crossvalidation 
approaches. I have used the resubstitiution results solely. The only part of this program which 
will need changing in "REAL LIFE" will be the number and name of variables actually used. 
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INTRODUCTION 

Frazer Lake is located on the Southern end of Kodiak Island and is the second largest lake within 
the Kodiak Archipelago (Figure 1). Frazer is 14.2 krn long, 1.6 krn wide. with a surface area of 
16.1 krn2. Prior to 195 1 Frazer Lake was void of sockeye salmon Oncorhynchus nerka owing 
to a 10 meter barrier falls prohibiting anadromous fish from entering the lake (Russell 1972). 
Egg, fry and adult transplants (1 95 1 - 1971) from sockeye systems on Kodiak Island (Karluk and 
Red Lakes) and the Alaska Peninsula (Becharof Lake) established a sockeye salmon run with 
adults returning for the first time in 1956 (Russell 1972). From 1956- 196 1 returning adults were 
back-packed over the falls, and in 1962 a fishpass was constructed to promote access to the lake 
environment. A second fishpass was installed in 1979 allowing for increased passage capacity 
during peak migration periods. 

Since 1956, enumeration of adults and AWL sampling has been conducted at the Frazer fishpass. 
Spawning ground surveys have been performed since 1964. Annually, smolt migration timing 
and magnitude, zooplankton density and community composition, along with limnological 
characteristics are measured. 

Conservative fishery management practices have been very successful at building this run (1970- 
1985) from 25,000 in 1971 to 645,739 fish in 1985. Blackett (1975) established an escapement 
goal of 383,000 adults based upon lirnnological and spawning habitat calculations. Subsequent 
declines in smolt condition factor, and shifts in zooplankton size and community composition 
published by Kyle et al. (1986) prompted lowering of the escapement goal to 140,000-200,000 
adults. The Frazer Lake sockeye stock is now considered of major importance to the Island wide 
salmon fishery. Also, this introduced run provides for an enhanced food resource for the local 
Kodiak brown bear population, stimulating increases in bear densities along Frazer Lake and Dog 
Salmon Creek streams. 

In 1986, ADF&G Fisheries Rehabilitation and Enhancement (FRED) Division transferred 
operation of the Frazer fishpass facility to the Commercial Fisheries Division which now operates 
the program. FRED Division since 1988 has applied fertilizer (mixture of Nitrogen and 
Phosphorous) to the lake hoping to stimulate survival of lake rearing sockeye fry. This program 
was instituted in response to the dramatic declines in smolt size and weight resulting from 
excessive escapements which occurred during 1980-1982 and 1985 and was terminated after the 
1992 field season. 

During 1983, a second weir was installed on Dog Salmon Creek 0.7 krn upstream from lower 
Olga Bay to provide more timely sockeye and pink salmon Oncorhynchus gorbuscha escapement 
counts relevant to managing the commercial fishery. Weir personnel also enumerate chinook 0. 
tshawytscha, coho 0. kisutch, chum 0. keta, steelhead and rainbow trout 0. mykiss, and Dolly 
Varden char Salvelinus malmi. 



OBJECTIVES 

The Commercial Fisheries Management and Development Division's goal for the Frazer Lake 
project is optimizing natural sockeye production, and collection of data relevant to generating 
accurate preseason run forecasts and escapement goal evaluation. For 1995 specific tasks are: 

1. Determine sockeye smolt abundance, timing, age composition, and length and weight 
at age. 

2. Provide unobstructed and timely adult fish passage into the lake environment. 
3. Determine escapement timing, magnitude, and spawner distribution. 
4. Collect age, sex, and length data from the sockeye escapement. 

SUPERVISION 

The project leader is Charlie Swanton (in the interim) with Don Pitcher being the crew leader. 
Don is responsible for scheduling daily work assignments, assuring collected data adheres to plan 
standards, and that safety is priority. A brief chronology of assignments is presented (Table 1). 
Mr. Pitcher responsible for making sure that the crew have read and understand the Departments 
field safety policy and have signed the EMPLOYEE SAFETY SOP VERIFICATION and 
made sure that these documents are secured by the project leader prior to departing for the field. 
In addition, a written season summary report will be required from the crew leader. 

PROCEDURES 

Smolt Sampling and Population Estimation 

The smolt program has two components, abundance estimation and AWL sampling. Abundance 
will be derived using catches from one incline plane trap operated from about 9 May to about 
1 July. The trap will be checked about every 30 minutes each night and catch enumerated by 
species, recorded (Figure 2), and released. Trap catch efficiency will be generated from mark- 
recapture experiments using Bismark brown-Y dye. The sample size for marked fish is 1,000 
smolt collected (optimally in a single night) over a maximum of three days. Smolt transport will 
be from the holding tank (covered to reduce stress) adjacent to the trap to the dyed smolt release 
site located about 1.0 krn upstream of the trap site. Transport will be in 30 gallon plastic tubs 
attached to the trailer and aerated continuously. After transport, smolt will be placed in the 
instream holding tank and monitored for 30 minutes prior to initiating the dye process. The 
amount of dye will be 1.9 g p'er 15 gallons of water (30 gal of solution should be adequate for 
1,000 fish); smolt should be immersed in the dye solution tank (with cover) for 30 minutes. All 
dyed smolt prior to release are to be held for about 60 minutes or longer within the instream 
holding tank and scrutinized for abnormal behavior; any smolt which show signs of stress will 
NOT be released. Dyed smolt are to be released evenly spaced across the stream at a site 
providing suitable cover. Timing of the process should be 1700-1800 hrs, with release of the 



smolt scheduled around 3300 hrs. The dyed fish total recorded should reflect only those fish 
which were actually released (Figure 3). Monitoring marked-unmarked fish recovery will 
commence the evening of dyed smolt release and continue for the next two consecutive smolt 
days. During the initial stages of smolt outmigration monitoring, smolt numbers may be such 
that the 1,000 fish sample size is not attainable. In these instances, a minimum of 150 smolt 
from both traps combined in a single night will be the benchmark for instituting a dye test, and 
again the following night. This will provide for a minimum sample size of 300 smolt captured 
over a two day period. If this situation exists, all smolt will be subjected to the dye process and 
released in a single night. Smolt age, weight, and length sampling will be 70 smolt per day 
sampled for five consecutive days. Typically no samples will be collected on Wednesday and 
Sunday with a dye test conducted on one of these days. Daily, during the smolt outmigration 
climatological data, stream depth and water temperature data will be collected at 1800 hrs and 
recorded (Figure 5). Data will be recorded on standard AWL forms consecutively numbered 
corresponding to slides (Appendix A). Essentially this means that the first sample of the season 
will be on AWL Numbers 001-002 (40 fish records on (001) and 30 on 002). In order for the 
optical scanning machine to collect all data recorded the litho code (left hand side on the front 
of AWL form) needs to be transcribed to the back of the form. AWL litho codes should be 
consecutively ordered by number which allows for database manipulation. Microscope slides will 
have scales from five fish aligned in rows and separated so that ageing is possible. Blank slides 
and AWL forms will be used for each day of sampling. 

Escapement Passage 

The old fishpass will be operated from approximately 15 June-21 August, with the starting date 
scheduled to minimize smolt passage through the fishpass. The diversion weirs should be 
installed prior to 2 1 May. Commencement of fishpass operations will occur the day after sockeye 
are first counted through Dog Salmon weir. New fishpass operation will proceed only after 
consultation with the project leader andlor Charlie Swanton. This structure has not been used for 
fish passage since about 1986. Diversion weirs above and below the Frazer falls will be 
inspected daily for holes, and cleaned when required. Specific instructions for fishpass 
maintenance and operation are provided (Appendix B). These steps prevent fish from escaping 
above the lower diversion weir which has been a major problem in the past. All weir panels on 
the lower diversion weir should be wired tightly together at the base and secured using boards 
to the tripods. All gaps between weir panels greater than about 76 rnm (1.5 inches) should be 
covered with perforated plate and holes at the base of the weir blocked with sandbags or large 
rocks. To reduce erosion the bottom of the fishpass entrance should be covered with large rocks 
(not sandbags) as the bears enjoy playing volleyball with sandbags. 

Escapement counting frequency will be scheduled to minimize migration delay. Specifically, 
counts will be made at leas( four times daily, and during peak escapement with increased 
frequency. Individual counts by species will be recorded using hand-held tally counters and data 
recorded (Figure 5). A standard escapement counting and sampling week will extend from 
Sunday to Sunday (statistical week; ~ p ~ e n d i x  C). 



Escapement Sampling 

Sockeye escapement age, length, and sex (ALS) sampling will be conducted weekly (statistical 
week) over a one to two day period. Sample size per week is 240 fish (Table 1). If possible 
collect the sample during a single day, but do not extend beyond two consecutive days even if 
fewer than a 240 fish sample has been collected. Procedures for collecting and recording ALS 
data are given (Appendix C). 

Stream and Lake Escapement Surveys 

The primary objective of lake and stream surveys are to document distribution and abundance of 
sockeye within stream and lake shoal areas. Surveys will be conducted weekly from 15 July-21 
August on Linda and Midway Creeks, only. Streams will be surveyed to the upper limits of 
spawner distribution and live and dead fish recorded (Figure 6). Additionally, spawner limits will 
be noted in a verbal description of the approximate distance upstream with a physical description. 
Stream mouth counts will be recorded separate from actual stream counts. Observers will survey 
on foot and enumerate live and dead sockeye using polarized glasses, and tally counters. Before 
conducting surveys, tally counters will be inspected for proper functioning. While conducting 
these surveys it has been found that using one person to count and the other as the stream guard 
(against bears) has generally been the approach that works best. 

Rearing F y  Sampling 

Three lake littoral sites will be sampled using a 16.6m fry seine weekly from 16 May-1 August. 
Specific sites are described in Figure 1. A single seine set will be made at each station between 
1300 and 1600 hrs, attempting to minimize diurnal influence in catches. Catch will be recorded 
by species (Figure 7), and all sockeye at each site will be measured for length (tip-of-snout to 
fork-of-tail) to the nearest lmrn and data recorded. 

Season Summary Report 

The summary report should be a brief synopsis of the field season and include: (1) a chronology 
of sampling events and data collection :(I) problems incurred during the season including 
sampling and field camp operations; (2) suggestions for improvements/modifications to the 
enumeration and sampling programs; (3) equipment/building supplies for following field season. 
In addition, the crew leader is responsible for writing a performance evaluation for the field crew. 
The evaluation should be discussed with the technician prior to forwarding it to the project leader. 



MAINTENANCE AND BUILDING PROJECTS 

Several building projects will be completed on a time available basis during the 1994 field season 
they are: (1) Modification and improving sections of the lake to facility trail; and ( 2 )  replacing 
the adult sockeye sampling shed. The storage shed proposed at the lake outlet will be completed 
during late August or early September. 



Table 1. Season summary of events. 

- - 

Date Event Frequency 

Open camp, install lower diversion 
weir and smolt traps. 

5/11-8/24 Camp and equipment maintenance as needed 

5/11-6/15 Fishpass maintenance as needed 

5/10--7/1 Sockeye smolt 

-6/15-8/25 Adult sockeye 

7/15-8/25 Foot surveys 

-8/25 Close camp 

enumeration as necessary 
daily; sample 70/day 5 
days/week; mark-recapture 
1,00O/week (if available) . 

Seine and sample length of 
all sockeye fry caught 
weekly at three sites on 
lake. 

enumeration daily 
ALS sample 240 once a week. 

Linda and Midway Creeks 
(once a week) . 



Figure  1. Hap depicting Prazer Lake i n l e t  streams and littoral 
beach seining si tes  - 



Figure 2. DAILY SMOLT CATCH REPORTING FORM 

TRAP NUMBER PROJECT LOCATION DATE 

11 Catch number does not Include marked recoveries. 
"1  To be Included In comments: estimate young-of-year fry numbers by specles and number of sockeye smolt mortalltles. 

TOTAL 

--p--- 



Figure 3. SMOLT DYE RELEASE FORM 

DATE (actual): 

PROJECT LOCATION 

NUMBER OF FlSH COLLECTED: 
(from llve box) . 

CREW NAMES (print) 

CREW LEADER 

DYE SOLUTION (mlxture): Dye (grams); , Waler (gallons) 

RELEASE SITE LOCATION (dlslance upslream of !rap slle, In mlles) 

TOTAL NUMBER OF DYED FlSH RELEASED: 

COMMENTS: 



Figure 4 -  

TRAP NUMBLi 

SCCKME SALMCN SMOLT SUMMARY FOFiM 

PROJECT LOCATION : 

11 Each date covers a 24hour period extending from noon to nocn and identifies h e  starting date. 
21 Numbers of. tish caught does not include marked recoveries. 

DATE 11 

NUMBEg OF SMOLT 
CAUGilT 21 MAEKE9 

DAILY CUMULATIVE MORTALITIES DYE3 E M I N E O  RECOVE3IES 

L 



Figure 5 .  CLIMATOLOGICAL OBSERVATIONS 

PROJECT LOCATION: 

a Round to nearest 1 cm. 

TEMPERATURE WIND STREAM 
 GAUGE^ 
(in cm) DATE COMMENTS TIME AIR(OC) 

" 

WATER(OC) VEL . (MPH) CLOUD COVER 
( %  DIRECTION 

--------- 



Figure 6 .  ALASKA I)CI'AIllMTNT Or F l t l l  ANO OAME 
KODIAK MANAGEMENT AnEA 

WEEKLY SALMON WEIR CAMP REPORT FOR YEAR: 

, NAME: 

I I DAILY T( 
I 

DATE REDS L. I IEDS 

0 
SON 

A 

D 
M O N -  

A .. 
D 

I UE 
A 

D 
WEP 

A 

0 
1l4U 

A 

D 
r ni 

A .  

0 
SAT -~ 

A 

IOIAI l a n u *  

A C C U U  IllllU 

WIIR u o n v s  

I O I  A C C U I  

ADDIIIONAL COMMENTS: BEAR AN 

w E l n  CAMP 
PEIISONNEL: NO. 

--- 

-- 

.-- 

PEOPCE PROBLEMS; SMOLT MIORATION; WEIR PROBLEMS: CABIN REPAIR; NOTE AIRCRAFT TRAFFIC 

WCFKLY n E r o n T  
- TOR WCEK ENDING (SATURDAY) .- 

GILLNET MAllKED 1120 LEVEL I WEAlIIEI1 I 



P i g u r e  7. SOCKEYE SALMON STREAH SURVEY LOG 

C 
L*, 

Stream Name 

I I I I I I I I I I I I 
I I I I I I I I I I I I 

I I I I I I I I I I I I 
- I I I I I I I I I I I I 
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I I I I I I I I I I I I 
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I I I I 1 I I I I I I 1 
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I I I I I I I I I I I I 

I I I I I I I I I I I I 
I I I I I I I I I I '  I 1 
1 I I I I 1 I I I I I 

St ream 
temp (C Remarks Date Observer 

Hout h 

Survey I Live Cond. Heth. Count 

St ream 

Survey I Count 
Cond. Heth. L lve Dead Total 



Figure 8. Seine catch log form. 

Lake : Time : 

Date: H20 temp: 

Location: 

Seine length: Crew: 

Remarks : 

I- 

TOTAL CATCH 

SOCKEYE COHO DOLLY V. STICKLEBACK RAINBOW OTHER 



APPENDIX A 

Procedures for Sampling Salmon Smolt 
for Age, Length, and Weight 



The sample size is 70 sockeye salmon smolt per day, five days a week. If daily sampling objectives are being met, 
sampling will not occur on Wednesday and Sunday. It is essential that the sample be taken randomly. In the event that 
more than the required sample size is in the smolt trap at the time of sampling, the trap is to be stirred to assure 
randomness. When the smolt are randomly distributed, a small dip net will be used to remove a subsample. This 
procedure will be repeated until the sample goal is met. 

AWL Forms 

Smolt length and weight will be recorded on AWL forms (Appendix A.l). Using a No. 2 pencil, complete each section 
of  the left side of  the AWL and darken the corresponding blocks: 

Description: Include species (sockeye smolt), location, year, and samplers. 

Card :  The AWL forms and corresponding slides are numbered sequentially by date throughout the season 
starting with # 001. A new, consecutively numbered, card is used each day even if the previous card 
is not completed. There may be a minimum of  one fish and a maximum of 40 fish (8 slides) per AWL. 

Species: Refer to the reverse side of  the AWL form to obtain species; sockeye = 2. 

Day, Month, Year: Use the appropriate digits for the date the fish are sampled. 

District, Subdistrict, Stream, Location: The appropriate codes for Frazer Lake are 257-District; 40-Subdistrict; and 
403-Stream number. 

Period: List the period in which the fish were sampled using Appendix A.2. 

Project: Refer to the reverse side o f  the AWL form to obtain code; code 4 will be used as default since a 
specific smolt code does not exist. 

Gear:  Refer to  the reverse side of  the AWL form to obtain code; 00 = trap. 

Mesh: Leave blank. 

Type of Length Measurement: Refer to the reverse side of the AWL form to obtain code; 
1 = Tip-of-snout to fork-of-tail. 

Number of Scales: Mark 1 (refers to 1 smearlfish) 

# of Cards: Mark 1 (each AWL form is individually numbered). Keep the litho codes in numerical order 
throughout the season and be sure to transfer the litho code from the front left side to the backside of  
the AWL form. These forms will be optically scanned and stray marks may be misinterpreted. It is 
the crew leaders responsibility to  make sure that all forms are carefully edited before returning them 
to your supervisor. 

Sampling procedure 

Smolt will be kept alive and sampled the day of capture. MS222 will be used to anesthetize the fish. The use of this 
chemical will be demonstrated in the field. A flattened probe will be used to remove 5-10 scales from the preferred area, 
Appendix A.3. The scales will be mounted on a glass slide as  illustrated in Appendix A.4. The left portion of  each slide 
will be labeled: location, date, AWL #'(card #), and fish numbers (1-5, 6-10, 11-15, etc.). When the slides are completed, 
return them to the box in order, and label the box as shown in Appendix A.4.. Smolt lengths will be measured in 
millimeters from the tip of the snout to the fork of the tail, Appendix A.5. Record each length by darkening the 
appropriate column blocks on the AWL form. . 

Excess water will be removed from the smolt before weighing by using a paper towel blotter. Individual smolt weights 
will be recorded to the nearest 0.1 gram on the backside (right side) of the AWL form (Appendix A.l) .  Each length and 
weight measurement must represent the corresponding scale smear. 



Litho 
Code 

T r a  

Litho 
Code 
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Appendix A.2. Period codes and corresponding dates. 

Period Dates Period 
i 

Dates 
%- .. 

01-Jan t o  
04-Jan to 
11-Jan t o  
18-Jan t o  
25-Jan t o  
01-Feb t o  
08-Feb t o  
15-Feb t o  
22-Feb t o  
01 -Mar t o  
08-Mar t o  
15-Mar t o  
22-Mar t o  
29-Mar t o  
05-Apr t o  
12-Apr t o  
19-Apr t o  
26-Apr t o  
03-May t o  
10-May t o -  
17.-May t o  
24-May t o  
31-May t o  
07-June t o  
14-June t o  
21-June t o  
28-June t o  



Appendix 93, Scale sampling procedure shoving the preferred 
area on a smolt salmon, 

Posterior insertion of Dorsal Fin 

 eft side .~nterior. insertion of Anal Fin 
1 - \ . . 

\ 
\ 

. . 

. I  ' 

Preferred Area :- 

,u ec - .- 
. . Preferred Scales 

Line 



Appendix A .4. 
SALMON SMOLT GLASS SLIDE EXAAWLE 

The following information should be legibly written on the slide label: 

1. AWL # 
2. Location 
3. date (moldaylyr) 
.4. Fish # ( 1-5, 6-10, etc.) 

When the slides are compieted, return them to the box in order by AWL # and fish#, and label 
the slide box on top with the following information: 

r 
cat. no. 48300-O;>C; 

Location (RED LAKE) 
AWL Numbers (AWL # 009 - 018) 
Beginning and ending dates ( 5/16 - 20/93) 

Appendix 
MEASURING SMOLT LENGTH 

s n o u t  t 3  fork l e n c t h  1 



A G u i d e  to t h e  Collection and Identification of Presmol t  Pacific 
Sa lmon  in Alaska with a n  Illustrated Key 

C' 

MILTON B. TRXUTlI.I,U1 

-. 
ABSTRACT 

This field and laboratory key contains recommendations lor t y p c i  oi equipment needed. 
instructions for prcrerving and luk l iny  specimens. m d  descriptions oi t h e  c h a r a c t e n  used in 
identifying five species of Pacific salmon. The key is illustrated with six line fiqurcs: 11 juvenile 

salmon. 21 the  first gill arch. 3) head with gill arch in situ. 4) first gill arch and eye for comparison 
with Ionrest  rakers. 5 )  method of countine anal fin rays. and 6) v e n t n l  s l r face  of head showinq 

branchiosteguls. Five plates of stippled tine drawings  of five k n e h s  (25 t o  110 rnm fork length)  
for each of the  five species of Paciik salmon. an annotated opposable key. and a glossary are  - *- 
also included. 

INTRODUCTlON 

* As adults. the five species2 of Pacific salmon 
of the genus 01rcorhynchus inhabiting western 
Xorth American waters are  easily identified, 
but  as  subadults or  as smolts in silvery coloration. 
they a r e  less easily recognized. As juveniles less 
than 125 mm IS inches) in fork l e n n h  (FLI. they 
may be quite difficult to identify. In addition. 
characters by which presmolt juveniles can he 
distin.mished may vary with geographic area. 

Several keys for identification of juvenile 
salmon have been published. most of which uti- 
lize the number. length. and shape of the gill 
rakers on the first $11 arch; number of pploric 
caeca and hranchiosteaals: and absence of parr 

the above characters, the  key in this paper em- 
phasizes and illustrates the distribution of those 
chromatophores (usually melanophoresr which 
a re  reliable enough to aid in the  specific identi- 
fication of juveniles. 

This key describes the characters tppicd of 
presmoIt juveniles of the five species oi Pacific 
salmon in AIaska. The common names recom- 
mended by the American F i she r ies  Socie ty  
(Bailey e t  al.. 1970. p. 17) a r e  used. despite the 
fact that  other names appear to  be in more gen- 
eral use. These other names a re  inserted in pa- 
rentheses after their respective species. Trouu.  
Atlantic salmon Isallno . sa ln) .  and some other 
salmonoids are included in the key hccause of 
their resemblance to Pacific salmon. 

mirks. o i  if present. their size and shape (Foer- Before presentinq the key. it appears ad\'isable ster and Prirchard. 1935: Schultz. 1936: Hair- to describe the and mcLho,j-; I re Brown. 1947: Clrmens and Wilbs. 1961: 11cPhail preservinq Lpecimcns. Inl,eiinz 
and Lindsey. 1970: Wilimorsky' 1. In addition to ;,nd countin- .  mr3surinz. :,nd rcmlrr- 

in:: p a r t s  of specimens.  so t h a t  thusc  n u t  
acquainted tvith my procrclures may mure :c- 
curately 2nd quickly iclcn~ify their material. 



RECO M M E X D E D  EQUIP MENT 

.!/rrrl7:;iir.r.s: .?!aqr.iilcn:ion in :he r a n r e  of 4 
to30  will prove helprul in identification of juvenile 
salmon. .A binocu!ar microscope h2:.inz such a 
range is the  most  satisiactory, but any  type of 
magniiier of more than 4 power and less than 30 
mzy be used provided it is not necessary to use 
one's hand t o  hold it-usually both hands a r e  
needed to manipulate a specimen. In the iield. 
a binocular unit concaininq lenses inserted in a 
frame o r  heads t rap  o r  a jeweler's eye  maqnifier 
(especially i f  one wears .~ l a s se s )  mag be  used. 

Forccps: Four  o r  five inches long with s t ra iah t  
o r  curved tips-for lifcinq fins, holdinq back gill 
covers, etc. 

Sc:llpcl: ,4 s h a r p  blade an inch or  two lonz- 
for removing giI1 arches. opening body .cavities. 
e tc. 

Teasing needle: A needle inserted in a wooden 
o r  metal handle-for s e p a r a t i n ~  closely set-gill= 
rakers ,  etc. 

Diriders: F o r  measurina and comparinq var- 
ious body par t s ;  dividers in which one  o r  both 
legs can be "broken" a r e  t he  most satisfactory. 

Scissors: About 6 inches long with t he  bIades 
o f  cut t ing surface of about 1 inch. 

Ruler  Graduated  in rnilIimerers to  measure 
fish len$hs and parts :  one which includes inches 
also desirable. 

PRESEAVING S P E C I M E N S  

The careful preservino of specimens cannot be 
too strongly emp'hnsized. 3Iuch time is lost in at-  
t e m p t i n ~ t o  identify improperly preserved fishes: 
it is only when properly preserved that they may 
be rapidly and correctly identified. Frequc-nt:y. 
juvenile salmon tha t  have died in nets become 
soft, ble3ched. and torn. For  the sake of a c c z r ~ c y  
it is be t te r  n o t  t o  a t t e m p t  t o  ident i fy  such  
material. 

To preserve juveniles, upon capture place them 
in rr. solution of 1 par t  FormaIin to 9 parts water. 
If live fishes a r c  placed in too siron: a Formalin 
solution, they m:lv die \\.it11 their rnoutlls witfcly 
azape o r  tile c!~rorn:ltopho~.cs may cluse so tizhrly 
as to be diificult t o  detccr. If pI;lccd in too {reak 
a Formalin solution. tllc iishes become 1,ienchcd 
and soit anti mny t?eco~nuo.ie. I f  fishes a r c  to he 
prcservcti for more than :i yc:;r lor perm:lnentIy~. 

leave them in :he Forzai in solction 2: lezst 1 ..-:k 
and ii possible no lonyer : h n  1 mo. K h e n  -: . .-- .A 

a re  rernoved from the Forrialin solution. soak 
thern in wa te r  for 24 :o 43 57: t h e n  glace :?CT 
in a soiution con ia in in~  10% erhyi aiconoi and 
3096 w a t e r  o r  35% i sopropyl  alco'noi a n d  63% 
water,. .. . 

Do not crowd or pack iisnes in a container.  
especially if they are alive or  only recently d e ~ d .  . . 
Fresh fishes. i f  packed :co ::z::!::. ~ s i i I  become 
permanently deformed upon hardenin: in ?s:- 
malin. will be bleached where their bodies come 
in close contact. o r  wi11 decompose. X concairer 
is too crowded if the fishes wiil not readily move 
a s  the co'ntqiner is slowly rotated or  shakzr,. . 
When sufficient .foam is allotved. iaentificncion 
will be faciIitated because the fishes cvill har=en 
without discolor in^; bodies and fins xviil not 52 
deformed. twisted, o r  b r o k ~ n :  and the chro- 
matophores will remain nearly or  fully open. 

LABELING SPECIMENS 

Labeiing specimens fully and properly is o i  
g r ea t  importance: unlabeied o r  mislabeled speci- 
mens are of little or  no value. Put  the iabel with 
the  specimens a t  the time the  iishes a r e  pre- 
served. Label paper should rega in  firm when 
wet  and should not become pulgy. Write c!ear$ 
with pencil o r  permanent ink. recorcinq t k e  
followinq data. 

Field Number - 
Use your own o r  3 department  number. .A szc- 

isfactory n e t h o d  is to use the  first initid of ye::: 
surname or your full surname. the last two diqi ts  * 

of t he  year. and your collection nu r~he r .  Thus. i f  
J oe  B r o m  in 1963 ?reserves !-.is i i i ~ i  ccjiiec:ijr.. 
he  writes B-62-5 o r  Brown-62.5: if for the Depar:- 
ment  of Salmon Investigations he writes. SI-lj2.5. 
When n de?artrnent;ll syml~ol  is used. it often is 
desirable for t he  collector to add his initials o r  
name to the I ~ b e l .  

Name of Water Body a n d  Locality 

Use names on ..;tantI:lrtl mdps. \Ytlcncvcr 
sil~lt*. ;~r.oitl tcmpornry or locai name?;. such ;is 



Brown's iishinr a m p .  .An exzmpie of a brief but 
adequate rccorriinc is: Alaska. Saknek River 
System. I ia tmai  Sat ionaI  Nonument .  Brooks 
Lake. 

Date 

Inciutlc the munrh. (lay. and year and. i f  per- 
tinent. the hour. 

The follo\vinr additional information may he 
n.eeded a t  times. 

-: 

Method of Capture 

Describe type of gear and size if significant, 
i.e.. seine (2  cm mesh). fry net  ( I  cm mesh). trawI 

. (1 cm bag). etc. 

Temperature  

Measure temperature of air and/or water. If 
water is ice-covered, what percent? 

Other  Water Conditions 

If a strearti: estimate its, average width and 
maximum depth: if tidal. and brackish. to what 

extent; derree of turbitfity and sourcc-ziacial 
silt. plankton. erc.: d e m e  of gradient-ioa-. 
moderate. or nigh: percentage of stream in ;oos. 
with or without current: percentage of sr=m 
in riffles. whether flow is sluggish, mocler,ie. 
or  swifc: dominant bottom types -sand. my. el. 
boulders. bedrock. much. silt. etc.: aquatic ve;.p 
tarjon -submewed, emerzent. or  both InzTe 
dominant species or genera if known). If a U i e  
or bay: s c x e  whether fresh. brackish. or saiine: 
if tidal, state to what extent: estimate size and 
possibie depth; give degree of turbidity. t lpe  
of bottom. and amount and  kinds of aquat-  
ic vegetation. 

.. . - 4 .  

. -  
. -. - 

:. . .. 
Remarks 1.: .* : 

Describe anything that may ;lid in identificaGon 
of the fishes, such as peculiar markings. habits. 
or habitats. 

CHARACTERS USED IN 
IDENTIFYING SPECIES 

A juvenile salmon is shown in Figure 1 to assist 
in recognizing and defining the characters 2nd 
the counts and measurements used when kej-iag 
out a specimen. . 



First Gill Arch 

Beneath each gill cover are iocr fui!~. forxed 
gill arches: the first gill arcn on either side is the 
part  used for speciiic idexiiic3tion. -4. gtil arch 
(Fig. '2) consists primarily of s bony central arcn 
to which the  gill rakers a re  attached anteriorly. 
the gill fiIaments (Inmeilae) posteriorly. The $11 
rakers prevent solid substances such a s  food from 
being carried out through the brancnial clefts 
and protect the  delicate $11 filaments. The num- 
bers of gill rakers vary somervnat amonr indivi- 
duals of each species of salmon. but the difference 
in average number between some species is suf- 
ficiently great  to enable one to use them as specific 

. characters. 
The rakers on the gill arch may be counted as 

a unit. or  the upper and lower limbs may be 
, counted separately. The two limbs are joined 

ward. K i ~ h  a sharp scalpe!. cut between 15: 

dorsal ends of the first czd s c c c ~ a  arches. makinq 
a ~ C P ?  inci5ion parallel with  them: then crr: che 
remainder o i  the a t t x h z ~ n r  Zrvny. :?:ex: zxt 
the ventral 3~:zchmenc in the same r n z n ~ e r ;  
and whel: 5orh ends a re  free. rernove the arch. 
Grest a r e  musc-be taken so  that all ruaimenta~:; 
rakers ~ a y  be rernoved and counted. After iin- 
ishing the e x a ~ i n a t i o n  of the arch. reinserz it 
in the gii! ch=rr,ber for possible future exam- 
ination. 

Gill Raker and Ey-e Comparison 
- .  . . . . C ..;- * 

The l o n ~ e s t  rakers are compared with t:?e 
length of the eye (Ficj. 4). W i t h  dividers, obtzin 
the measuremezt of the l e n g h  oi the Ionzest 
raker; then place one point of the dividers a t  
the anterior edge of the eye. the other extendinz 

Figure '1. -First ciil arch ,t t f  rnlrnrtn aftrr rrrnoval from leit 
~ i I 1  chamber: 11 yill rzker: 21 :ill rakers attached to upser 
o r  shorter limb ir[ arch: :It rill rskers .tttached to lo\ver or 
longer limb c ~ i  arch: 41 angle t ~ i  srcn ~.iunction of the t w t ~  
limbs or bonesl: St gill fiilrncnrs ~ f a m a ~ l a r ~ :  ti) up& point 
of arch attachment: 71 lower point t,f arch attacnrnect. 

- 
at an anqle. the upper beina the shorter. Winen 
a raker is situated astride the angle. it is induded 
in t he  lower limb count. !Then 311 of the rakers 
on the arch a r e  col~nted 3s a unit. a sinzle number 
is given: othenvise. both limbs are recorded 
separately ( the upper limb first), and then added. 
thus I:! 4- 20 = 32. 

The @I1 rakers nearest the annie of the arch 
a re  the longest: the rakers become proqressively 
shorter as they approach the attachment ends 
of each arch. The rakers near the ends a re  often 
rudirncnhry and can he counc5ri only under 
ma~niiic:~tion. 

I t  may be difficuit to cotInt all oi the mkers  
accurately while the first $11 arch is i n  p i x e .  in 

.' which case i t  'viil Ire neccss'ry '0 remove 
ieiZur,. :!. - ~ ~ t ~ ; l t l  ,,( . ; c l~ . t ,n .  ~ ~ t b ~ t , . + ~   it^,.^ Inattr.:ttt* {hilt ,)tar 

arch. To do this. turn back ur cut away will cover tittt3 ,,, 2 j l i  l.,rvt.r ,, "ich I I , . , . ~  r4.fnatt ,.#I I,, .htt\v ttt- . t  :* 
3s shown in Fiaure 3. Lift the first :ill arch up-  ; ,~t .h it, , I I :LUI- .  
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toward the  opposire edze.  Becnuse :!:o rzktr  Is BrancCiosiegal C o u n t  
shor te r  than the  eye lenqth in juveniie s a inon .  
i t  is simplest to note where  the rzker resches rUI br,nchiostezals i F i ~ .  ti), inc iu t i~n~:  the  smaii- 
in rei2tion i 1 L ~ c  px3ii. Like m2ny bod! par: est,  anterior-nosr ones a re  eou.-:ed. -Csuai]:- ~ 5 : :  
rarios. t he  o111 raker-eye size r:tios chanze 3s may be accompiished s a : i s i ~ c ~ o ~ ~ y  only under 
the juvenile salmon increases in i e n s h .  F o r  maQificntion and ivirh juveniles lonqer than 

d example. in specimens about 10 rnn FL. the  Ions- 40 mm FL. The branchiostsRnl co-zt :i ,-ir.< 
es t  raker  may be contained about 3 times the  primariIy a an c-nracrer in specimens 
eye l e n s h .  but  in 140 mm specimens of the  s ame  otheriviss diificuit to identify, znd is esper;211.: 
species. ti:? r-ker may he contained only about  valuable insepantincthe chinook lu: 
2 times. This and o ther  proportiond chnnqes 15 o r  16) irom the coho salmon  usually 13 o r  141. 
must  be considered. 

Anal Fin Measurement and Count 

T o  compare t he  lenyth of t he  fin base with t he  
longest ray. measure the anal fin base with divid- 
ers: then project the posterior leq of the dividers 
forward to  t he  opposite tip of the lonqesc r a y  
as shown in F i . q r e  5 by dot ted line. - Z- 

I n  counting t h e  number of rays  (Fig. 5 ) .  do noi  
count those  anteriormost ones which a r e  less 
than half t h e  l e n s h  of t h e  longest rays, such as .  
those marked  "0." Count a11 rays. such as Xo. 1, 
.that a r e  haif (o r  more than half) the lenqth of 
t h e  Ionzest ray. takini: . g e n t  care  to observe the  
last  ray-KO. 15 in Fi.qure 5. T h e  last ray  is usu- 
ally split t o  i ts  base and appe.ars superficidly as  
two rays, b u t  ic  is in reality only one and should 
be  counted as such. 

Figure ti.-Venrral surface of head of salmon. Arrow points 
to one of 14 branchio.s~eztl3 on leir side oi head. 

Pyloric Caeca Count4 

With a scalpel; tvideiy open the abdorzlr=I 
cavity. Sever  t he  e s o p h w s  s far iorward a s  
possibie: rhen cu t  off t he  intestine near  t h e  pci;=- 
rior end of the stomach. The  stomach and  caeca 
can now be removed a s  a uni t  [Fig. i ) . - C s e  
magniiic~tion and teasinz needie as aids in coczr- 
ins. Counts of pyloric caeca are useful ehirily 
as 2n iddirior.:l character  for  questionable i;%:i- 
mens, especially in separatin!: the chinook salmon 
(more th:n 100 cnzc-! from :he coho s;!z--.  
(fswer than SO). 

Color Pattern Variations 

Juvenile salmon from ccrr::in tv;ltc.r.s l l r  :,t 
certain s r q e s  of  dcvciopmenr m a .  l~:~r*e their 
par rmarks  o r  other  markincs m:rskcd 1)y a l,lu'i.,h- 

' In the kt-?. I ha\.&* u*c*ti ~ ~ y l l ~ r i r  r:tt.t.:r clttlnf, ,,I mv 
plus pul~lirhcti 3crt1unti 18i o t  ht-r- ;~ntl r..llc.rt;llly thl. n4,rt. 
recrnt Ilnri. zurb 3* C'I~tnt.tt- .11111 \\'ill~v I ~ ! I I ; I I  \ ~ ~ f ~ h ~ ~ l  
an11 f . i t i 1 1 ~ ~ ~ :  I I!~;III.  



Ficure 7 .  - hlaior o c r t i ~ ~ n  c ~ l  aiimrntnry tract nf salmn:! :b irh 
pylor~c caeca spread apart prcljarausry 11) countin(: \YIL.-. =id 
of ;r msrnii ier and teasinr needle: 1 1  esophacus (part  oi :r... .: 
ber..v~en ph l rynx  and stomacht. 2, stomach. ::i pyior:: r ..:. 
tion w~rh  czecz. 4)  inrestint?. 

... 

. -. . - . . ..- - .. - .  - .  
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or  greenish-silvery sheen, especially when they 
are  alive. T o  identify these fish, it may be nec- 
essary t o  preserve them first in Formalin to in- 
tensify their markings. 

Juveniles of one species from certain waters, 
such as habitually turbid ones, may have their 
melanophores restricted in size o r  distribution. 
thereby resembling superiicially another species. 
As an example. coho salmon normails have the 
adipose and anal fins densely speckled with rath- 
er large melanophores. But in some specimens. 
the meianophores may be reduced in size or  
distribution. so tha t  coho salmon superiicially 
resemble chinook salmon. Conversely. juvenile 
chinook salmon may have the melanophores 
unusually numerous and well developed, thereby 
resembling coho salmon. To avoid error in identi- 
fication, compare  t h e  size and n u m b e r  of 
melanophores on the fins with those on the body; 
if few and small on the body. they should be few 
and small on the fins. 

Color variations also occur re~ionally.  An ex- 
ample is the predorsal stripe in chinook salmon. 
which in fish from some tvare:s is normally a - - 
solid dark bar in'specirnens less than SO mm FL: 

- in chinook salmon in other waters the stripe 
may be reduced to a series of o b l o n ~  blotches. - 
- The Ienxth when individuals attain smelt color- 

ation varies &~eZLtly, both rexionally a n d  in 
specimens from the same locality: some fish of 

the same species may  lose p a r r  and o t t e r  
presmoit markings when only half as large zs 
other fish. 

HOW TO USE KEY 

Because of the variations in morpho10,qy ar.2 
coloring, i t  is advisable to use  the key in con- 
junction with the figures and plates and t a  check 
a Iarze combination of characters. 

In using the key, first make certain yo'ur spec!- 
men is a Pacific salmon by examinin: tk* 
characters under t h e  two opposable Krotl;.- 
labeled "I." Sext .  note the absence or presence 
of parr marks (see sections "Couzbination o!-' 
under opposable groups 2). I! no parr  n a r k s  a:. 
present and your specimen has not entered tt.2 
silvery smolt stage. it is probably a pink salmor.. 
but to make sure. compare it with :he ident i fy i r .~  
characters berween opposable s o u p s  2. If par:- 
marks are present. note the absence or presence 
of. melanophores on xdipose and anril fins isce 
.goups 3). I f  rnclunopilorcs are aI~sent. see sec- 
tions "co)jil)itr;rtio~ r!P unrlcl- gruups -I: if pres-. 
ent. see "Cl)n/l)i~iittit,rr oj*' sections undcr g o u p s  
5: Ducitlc tvhich "Ct,rrrl~iria~;on or most closely 
fits your specimen. then verify it by comparin: 
the descriptions oi thc iclcntifyini. char:icters 
for the o l ~ j ~ o ~ : l t ~ l c  g , . ro~~~)s .  



KEY TO FRESMOLT JUVENILE SALMON 

Salmonoid fishes having iewer than 30 rays in the dorsal fin lexcludes gaylinz!: . . . . . .  
stronq teeth on jaws and tongue ~exc!.~ie: ;  ci;c:?i ;;?a :rz:;?:i::eil: ~ 2 3 ~ ~  pyioric 
caeca (excludes smelts. famiiy Osmeriaae~ : 3n zii!!ar:: process or scaly ap?er.c;=z" 
above pelvic iin [Fiq. 1. So. 14): an adipose finkzycloid sc;lies; upper jaw iorrned 
by boch prern~sil lary and maxillary. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I. 

Base of anal fin shorter than lonqest ray (Fig. 5 ) .  Anal rays usually 9 to 12 Irareiy 
8 o r  13). Giil rakers norrna!!y fewer than 20 on first gill arch (Fiq. 3). Dorsal 

l a  fin of larger juveniles of some species with several blacicisn spots. 
CHAR, TROUTS. ATLANTIC SXL3ION. ............................ .Xot in this key. 

Base of anal fin Ionger than longest ray (Fig. 5 ) .  .ha1 rays usually 13 to 17 (rarely 
12. 18. o r  191. Gill rakers normally 20 to 40 on first 'gll arch (rarely 19). Dorsal 

l b  fin oi larger juveniles lack blackish spots but  tip of fin rnay.be blackish. 
9 PACIFIC SALMON-genus Oncorlrynchus. ......................................... .,. 

Combi~zation of: iVo par r  marks on sides and no prominent specklinqs on back of 
presmolt juveniles. Usually no melamphores on anal and adipose fins; if meiano- 

4a phores present. they a re  few and very small, and if on adipose, are restricted to 
its posterior. free edge. 

PINS (HUIIPBACK) SALSION - 0. gorbuschn. ............................ .Plate 1. 

General development-Similar to chum salmon in that yolk sac may not disappear 
until juvenile is more than 31 mm FL. af ter  which development toward smolt 
shape and coloration is rapid. When Iess than 30 rnm FL. this species is simiiar 
to chum saimon in being more terete than the sockeye. chinook. and coho salm- 
on: body depth irninediately before dorsal fin usually more than 1.5 times neaa 
length. 

P a m  marks-On!y species of salmon lacking parr  marks in the pre'smolt juveniie. 
Coloration of body-Presemed rnatenki-In juveziles less than 40 mm FL. back 

is dark to lateral line and ventral half of body light when bicolored; dorsal third 

. /  ' 
of body is darkest. sides lighter. ventral third lightest  usually milky-white or  
silvery) when tricolored. Few or  no melanophores on Iotver sides and belly. 
In juveniles more than 10 mm FL. bicolored or  tricolored condition is norxall j- 
not evidenr. the dark back lightenin: gradually downward to the very liqnr 
belly. Liri~lg specimens-Dorsal half of body briaht bluish or greenish with 
much silvery reflection: ventral half milky or  siivery-white. 

Fins-Anal 2nd dorsal fits a v e r a ~ n q  smdie r  thzn in chun: salmon: these iins 
in this species and in c h u n  salmon distinctly smaller than in sockeye. chinook. 
or  coho salmon. In specimens less than 10 n m  FL the Ionzest anal ray, when 
measured into head lenqth. extends from tip of snout to about center oi eye: 
in larzer presmolt ju\.eniles. this mensuremenr extends from tip of snout to 

. anterior half of ey;. Anal rxys usuxI1y 11 to lli iestremes 13 to 171. D(~,..c:ri t7,1 
h 3 ~  i e x  specklinlrs nnd only a slizht tendency toivard a tiark anierinr etlze i n  .'. 
luveniles less than 20 mrn FL: over 50 mm. blackish anterior edqe I>ecorr,es pro- 
nounced and tip of fin dusky. C;lrrti;~l ji'n has specklinr: confined to h s a l  half 

.' in juvenile.; Iess than 50 mm: tvith incrcasinz leneth of juveniles. specblinz,.c 
appear don: r a y s .  and in l a r ~ e  presmol t  juveniles IoIles tend r o  \ ~ e c o m c  
blackish. 



Plate 1.-Pink salmon. 



Gill rzkers [see Fiz. 1) -Eleven to fourteen on upper ! i ~ ' 3 .  I 4  to 19 on io\vc.r. Lot:! 
usually ranginr: be t~veen  '3': 2nd 32 iestrernes 25 and 351: rakers  siencer :.~d 
ra ther  Ion%; most similar in size and number to socke::e salmon but jhor:?r 
and usually fewer (norrr,zIly less than 3;i. 

Pyioric caeca-Gsually 130 t o  195 iextremes 95 to  524): slerder 2nd rather  ionz: 
differ suificiencly in numbers i r o n  coho and sockeye salmon. whicn have iewer 

9 .  
than 100. to be a d i s t i n c ~  sid in spxi i ic  identificar:on. 

Branchiostegal rays-L'sually 11 to 14 (rarely 10 o r  151; averaze number  less than 
in other species. almost invariabiy !ess than in chir.ook salmon. which usua!ly 
h s  15 to 18 (rare!y 111. 

Scales in lateral line-:,lore t h r n  170. =ore than in any other of the  P x i i i c  sx!.?1- 

T e n s  . on: lateral line scale counts may be obtained under magniiicntion in speci..,' 
longer than 60 mm FL. 

H3bits-Shartest life span of any species. between 18mo,and  yr .  Only a com- 
paratively small proportion of adults make extended ;i,+ti,on in iresh water. 
Majority spawn in fresh wa te r s  within a short  distance oi 6rGkish water  or in 
intertidal waters. Many young enter  brackish o r  salt  waters within a few hours 
o r  days a f t e r  emerginq from redds. and comparatively few are  found in fresh 
wa te r  when more than 15 m m  FL. 

~otnbiuatidn 4: Both pa r r  marks  on sidei;nd dark spot t inss  on back usually obvious 
in living. presmolt juveniles and always in preserved specimens under  maqnifi- 
cation (may be faint in fishes from turbid waters) ;  par r  marks become faint and 
disappear as juvenile assumes smolt coloration .................................. -3. 

Aro melanophores normnliy present  on adipose and anal fins of presmolt juveniles. 
or if present. few and qui te  small. Pam marks occupy a larger a rea  above lateral 
line than below it, a n d  in some specimens anterior par r  marks may be n i ~ o s :  
entirely above the  lateral line. 

CHUM AYD SOCKEYE S.4LLIOS.. .............................................. .;. 

BIeianophores normally obvious on adipose fin in living specimens and always in pre- 
, served  specimens under magnii ic~t ion (map be indistinct in juveniles from siity 

waters).  Anteriormost par r  marks  appear to occupy as  larze lor aimosr a s  larzet 
an area  beiow lateral lirie as above it: these parr  marks a re  usually larye. lonz, 
and wide. 

CHISOOK X S D  COHO SXLSIOS.. .......................................... 

Cr~1rtf~irt:ttiou of: Gill rakers i9  t o  '16 (averace 231, notably fewer and much sliorrer 
. than in sockeye salmon. which have more than 13. Xormally no melanophores on 

adipose and anal fins. Anterior squarish (quadrate) parr  marks s i tuated 3lnost 
o r  entirely al)ove lateral line in specizens less than 50 mm FL; in presmoit ju- 

-! rrolv veniles more than 50 m p  FL. anterior parr marks tend to be lonz 2nd very n.. 
' and sometimes may extend tree11 below later l~l  line. 

.......... CIIL'SI InOCl SALLIOS-0. ketn.  : ............................. .P!:itc. 2.  
Gencr;il tlevelopment -Similar to pink salmon in that yolk sac may nor disappexr 
.. until juvenile is more than 34'mm EL. a f t e r  which development towartl srnoit 

s h a i ~ c  is rapid. Also similar t o  pink salmon in being more terere \when less thxn 
50 mm FI.1 tll:~n rhc ..;ocke!-c. cllinook. ant1 ~ o h o  salmon: I~o(ly tlcpth immcrii,?tcly 
before tlors;il fin usunlly 1.5 to 1.8 times hc:itl Icncth. 



Plate .-'.-Chum salmon. 



Parr  marks-Anterior par?  arks in specimens less than 30 rnm Fi are ;ore 
squarisn (quadrate) and do nor extend quire so iar beloxv lateral line as in sock- 
eye salmon: in presmo!~ juveniles more than 50 mm FL. parr marks re.nc to be- 
come lonyer and more narrow than in sockeye salmon. and some tend to esrend -- 
well below lateral line. 

. , Coloration cf ';u,il.- ,>~-i.sert.cd :i;;i:;:.;~. - Dorsai ridge stripe usuaily prexn:. 
sometimes a series oi blotches in juveniies Iess 'San 50 m h  FL. b e c o n i r . ~  i z i r ,~  
or disappearing in p resno i t  juveniles more than 50 mm FL; a prominent irreq- 
ular row of spots and b l c t c h i z ~ s  between dorsal ridge and upper edge of parr 
marks. these usually most distincr in specimens between 34 and 50 mm, oiren 
fadinq or d isqpear inq in larger juveniles. Liising specimens- Markinqs may 
be obscured by greenish o r  bluish overcast of dorsal half of body and whitish or .. 

silverish sheen of ventral half. 
Fins-Anal and dorsal fins small. averaqinz slizhtly larger in size than those oi 

pink salmon and averagjng considerably smaller in .heTght.abd area than those 
oi sockeye salmon. L e n , g h  of lonaest a n d  ray, when measur.ed from snout to 
eye, reaches to. or almost to. center of eye: in sockeye salmon this measurement 
usually extends well beyond center of eye. Anal rays usually 13 or 14 (extremes 

. 

* 13 to 17). Dorsal fin has few or  no distinct spottings in specimens less than 50 
mm FL: in larger presmolt j u v e n i l e ~ a  dusky spot develops on tip. Caudal fin 
has faint spots largely confined t'o tjasal half in juveniIes less than 50 mm FL: 
in larger juveniles lobes become blackish. 

Gill rakers (see Fig. 4)-Seven to twelve on upper Iimb. 12 to 19 on lower. total 
usualIy ranging between 20 and 26 (extremes 19 to 30): rakers blunt and short. 
in sharp contrast to  thinner. longer, and more numerous rakers .of sockeye 
salmon, which has 30 to 39. 

Pyloric caeca-UsuaIly 160 to 185 (extremes 140 to 249); differ sufficient!:; in 
numbers from sockeye and coho salmon. which usually have fewer than 100. 

- to be an aid in specific identificarion. 
Branchiostenal rays-Usually 13 or 11 (extremes 12 to 16): of value prinariiy in 

separarina this species from chinook salmon. which zeneralIy hi& more than 15. 
Scales in lateral line-Between 125 and 133; of vaiue chieily in separzting this 

species from pink salmon. 

. /  ' 
Habits-Life span usually 3 to  3 yr. for majority, 4 yr. some less than 3 yr. Jacks 

may occur. Majority spawn in fresh waters only a comparatively short distance 
from brackish water o r  in intertidal rvatcrs. 3lany younq enter brackish or salt 
waters very shortly after  emer.$ng from redd. and few juveniles are foucti in 
fresh waters when more than 13 mm FL. 

Combinstioll of: Gill rakers 30 to  39 (average 361; notably more nunerous. l o z ~ e r .  
and more slender than in chum salmon. whicn have fewer than 27. Sorrnaily no 
melanophorcs on adipose and anal fins. Anterior parr  marks more rec tanq~la r  

4b than squarish in outiine in specimens less than 45 mm FL and sometimes estend 
as much as a third to a haii below lateral lilte: these oblonq parr marks t2r.d to 
shorten in presmolt juveniles more than 50 mm FL and to be mostly above lateral 
line. t 

SOCKEYE (RED) S - ~ L L I ~ S  - n. I , C ~ ~ ; Z .  . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Genernl developmcnt-yolk sac usuaIl\. disappears. except for trace. beiore ju- 
: venilcs rc:~ch :![I lnm FL. tlccpcr ant1 species murc  .*iiil~-sitlctl in all prc-  

smoIt lengths thin in chum nnc\ pink salm,ons-l~otly tlcpth irnrnctli:ltcly llcivrc 
dorsal f in  usually less than 1.3 times henti Icncth. 

Pnrr mnrks- See . *C ' , , I ,~ / , ; , I ;J~; , I , I  ,,i- ; l ~ ) ~ ~ ~ .  





Coloration ot body- Prcsct-r.rd /~r;~te~i;zi-Dorsal ridye usil2ily contains a ser ies  
of more or !ess distinct s?o:s i t i  specimens less than 35 Ern CL. beconin; more 
coniluent in fishes b e t ~ v e e n  40 and 53 n m  FL and s o ~ e r i z e s  meryizz into 3 

dusky bar: in ~ r e s ~ o l t  i:;..-sniirs over 60 n m  FL. spots  or bars r z y  disappear,' 
a f t e r  5vnich a ser ies  of roundish spots become appnr'n! on horn sides of. 2nd 
adjacenc to. dorsal r i d ~ e .  especi~lily that portion behind dorsal iin: in audicion 
t o  t11e.e s?ot5. in fi~"5 -:r7 th23 :I5 mrn FL. s o t h e r  lokzitudinal row of spots  
develops between dorsal r i dze  and upper haives oi  parr marks. Liu i r : .~  .speci- 
mctr.s-LInrkincs may b e  obscured by nreenish o r  bluisn overcast oi dorsal 
half of body and whitish o r  silverish sheen of ventral haii. 

Fins-Anal and dorsal fins averane  l a r ~ e r  in height and area than in churn and 
pink salmon. L e n , g h  of Ionzest anal my, when measured from snout to: eye; 
reaches usually f rom snou t  to beyond center of eye. Anal rays usually 14 to  16 
(extremes 13 to 161. Dorsal fin normally has few. o r  .no distinct specklinzs in 
specimens less than  ti0 m m  FL; a rather faint dorsd .spot  develops in la rner  
presmolt juveniles in u p p e r  portion of fin. the fin beine-bd'rdered on its f ree  
edges  with whitish ( s ee  lowest  ii .ure. Plate 3). Caudal j i r t  has few specklincs 
on basal half, the  lobes having  few or no melanophores. even in ra ther  large 
juveniles. 

Gill rakers  (see Fig. 4) -Twelve t o  s i ~ t e e n  on upper limb, 18 to 23 on lotver, total 
usually ranging between 32 and-37.(extremes 30 to 39): rakers lonz and slender. 
averasjny longer than  in a n y  o the r  species. in sharp  contrast to fewer. blunter  
r ake r s  of chum salmon. which has 19 to 30. 

Pyloric caeca-Usually 65 t o  95 (extremes 45 to 115): usualIy considerably fewer  
t han  in pink. chum, and  chinook salmon. and a v e r a x i n q  more t h a n  in coho 
salmon. 

Branchios te~al  rays-Usually 13 to 15 (extremes 11 to  1st: of value chieily in 
separat inc this species f r o m  chinook salmon. which averaze more. 

Scales in lateral l ine-Between 125 and 110: oi value chiei!. in separatinz this 
species from pink salmon. which has a hiqher number. 

Habits-Life span usually 4 o r  5 yr. some only 3. Jacks  r r . 2 ~  occzr. >Jajorit:; o i  
individuals high!y m i ~ a r o r y .  Adults usually spawn in streams tr ibutary t o  
lakes; a small minority spawn in streams without a lake. in lake outlers. o r  on 

. .. lake beaches. After  risinq from redd. younq move downstream rather  r ~ p i d l y  - 
to 3 lake. remaininz usualIy 1. sometimes 2. and rarely 3 yr in fresh wa te r  be- 

- fore entennq brackish o r  sa l t  water. 

Contbittatiott of.- ?Ilelanophores on adipose fin usua!ly most cuxerous on pos:erior 
half and zenerally forming 3 da rk  border (see Plate 1): anterior half of adipose 
with few meianophores o r  norie. Xnal fin with l e ~ v  melanopt..ores or x n e .  but when 

Sa mel~no?horcs are present.  o i ten  quite large. Tip oi dorsal fill and lobes of caudal 
fin darker  in larzer presmoit juveniles. 

CIIISOOIi II;ISC) S.AL.\IOS - 0. I.slrar~.!,t.~c.lr~r. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Plate 4. 
General t icvclopwnt - Yolk sac usu:llly riisappenrs or  is reduced to a trncc hc iorc  

jt~vvitiit-s L ' ~ ' : I I ~ I  ::.I mm FL. T;otly tlet~l~vr alitl s11ccitbs morc hi)-3itlctl i l l  :::I prc-  
.. smolr ic~nzths 1l1:tn in c i~u rn  ;tntl pink salmon: t~otly ( lcj~i!~ imrr,ctli;~lcly t~c.iorc 

(1ors:lI I ~ I I  t~su:tll>. less ~h ; in  1.2 times 11e:1tl lcnzth ir:~n:c 1.1 to 1-21. 
: P:wr m;~l-k..;- Almost .invari:~i)ly ryct:in:,.ul;~r itnd Ion< \,crriu:~lly: n:irks usually 

situ:ltt.ri i'rllli(ti..;~;1111 OII C : ~ C I I  01 I ; I~C~I ' :LI  linc: t1;rrk parr rnsrks ;inrf o ihc r  
111:irki11:s ct1111r;lbt s l l : i l - ~ ~ l ~ .  tvii l t  1i:Ii~cq- I~;t~.k::-ot~n(l oi 110tly i n  ~ ~ n l ~  Iii . i11< :ind 
I ~ I O S ~  ] ) I x ~ > ~ * I . \ . ~ - ~ ~  . - ~ l ~ ~ y i 1 1 1 ~ ! ! ~ .  





Colorztio:: of I!oci!.-?t.csc~.t.c.d ~r r ; l c t~~ . i : l l -B ;~ck~ , . round  coior oi bouy zer,crzi!y 
much i ishter  than body color o i  cono salmon. usuaily contrzstinz ssi;ar?ijp :vith 
da rk  dorsal stri;;e or  spoctinz. gar: mar!is. and g r o r i n e n ~  cor:zl- spoc:inrs: 
blackis: band ::stri:io tiorsai rid:? usually bold and uni~roken in  spec:,.;.,?& 
less than $0 mn FL 2nd especiz!ly on riaze before dorsal fin: in i x z e r  juveniies 
dorsal band often breaks up into series o i  soocs. disappezrinz in larzer pre- 
smolts  as  other spot t incs on dorsal h d f  of hod? become b o w  nuzerous nr.d (!is- 
tinct: spottines between dorsal ricze and pnrr  marks a b s e n ~  in iisnes less ~ i a n  
35 mrn FL. developinz rapidly thereafter into many larze and smail spots  and 
incressinz in numbers a s  juveniies approach srnoit staae. L i r inr~  specinterts- 
P a r r  marks and other  markinys ma:; be obscured by bluish-silvery coior of dor-  
sal half of body and silvery sheen of ventral haif. 

Fins-Anal and dorsal fins averacing considerabiy larger  in area than those oi t he  
chum and pink salmon and slightly larger than in !he sockeye salmon: lenn-h 
of Ionzest anal rays. when measured into head l e n g h .  reachin4 from snout  tip 
t o  beyond posterior edqe  of pupil and sometimes beyond:pbsterior edqe oi eye: 
distal edze of anal slightiy falcate in specimens more chin 40 mrn FL but  a:.er- 
aging less falcate than does t he  free edqe of t he  anal oi the  coho salmon. Anal 
r ays  15 to 19, averaging hiaher in number than in any other  species. Dorsal 
fin in young less than 60 mm FL usually has few o r  no distinct spottinzs. a black- 
ish spot  deve lop in~  in t h e  upper  portion of t he  fin as the  juveniles approach 
t h e  smolt s taae  ( see  P l a t e  41. Caudal fin has comparatively few melanophores 
r a t h e r  generally distributed in the smaller individuals, the lobes darkenina 
as t h e  fishes approach the  presmolt' stage. 

Gill rakers  (see Fig. 4)-Seven to  tnelve on upper  limb. 10 to 16 on Ioti.er. cotal 
usually rancjng bet;veen 20 and 23 (extremes 19 to  25) ; rakers short and simiiar 
in size and number to chum and coho salmon. 

Pyloric caeca-Usually 140 to  IS5 (extremes 90 to 240): of value in separatinz chis 
species from coho saImon. which normaiIy h a s  fewer than 83. 

Branchiostenzl rays-Csually 16 to  13 [extremes 13 to  191: averzce number gre:Lt- . 
er than in any ocher species. 

Scales in Izteral line-Between 135 and 133: usualIy oi most value in s e p a r a t i n ~  . 
this species from pink salmon. 

..' ' 

Habits-Life span 2 to 8 yr. usually 4 to 6. Jacks  n n y  occur. A portion oi r5e j~ 
- 

\?eniIes enter  salt water  durin: first year oi life: remaintier s tay in fresh I*.-arers 
more than 1 yr but rareiy 2 yr. Juveniies of prcsmolt s:a,ne fuczti in fresh :va- 
t e r s  \\-hen 3s lonq ns 150 nn FL. 

Conlbitlatio?r of: SIclanophores usually numerous and rather  evenly d i s~ r i l u t ed  on 
adipose iin: occzsional!y in Iarzer juveniIcs. pos:crior or  free etIcc ma:: Fat. ~ i : ~ r ! ; ~ r  
than remainder. thereby resenbl icg  some\vhnt mcianophore tiistri1)uiion on adi- 
pose of c h i ~ o o k  salmon. Ann1 fin in specimens Inrzer than 30 m m  FL more falc:~te 
and anterior tip more pronouarc(1 than in other species. includinz chinook s n l ~ u n :  
in al! escclst smaI4est specimens, anterior or  lentiinz etlce of an::/ iin is ahiti.-rn. 
with a dark bar parailel :~ntl ;)osicrior t o  it: rcrn:~inir.z. postrtrior ;)nr:inn ~ ) i  (in 

' 

". usunll!. nl)unc!anr!~ q~t'ckleci wit11 melannpl~crres csccpr ior tlist:~l ;~II,I j r , , i t f * t - i l ] t -  . - 
edges ( see  Plate 31. 

C'OI IO.ISILI'ER\ S .~LJIOS-  r). I;is,rt~.I,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .r 
Gencl-;lI ~ l ~ v e l o ~ m c n t - ~ o l k  sac tlsually tlisapl)c.ars. cxcci,r 101. ;I ~rart*. I~cic,rv 

juvclnilcs rc:lc.ii :I11 nm FL. Ij,,t[!. tlt.t.pcr :LII{I - ~ ) ~ ~ r i c ~  I I~ I , I .~ ,  .I;~I,--iiic,i i l l  ail -jrrqc- 



Plate 5. -Coho salmon. 



smolt lenzths than in chum and pink salmon: bod.  tlepch irnrncdiate!y beiorc 
dorsal fin uriuaily less than 1.3 times head !en:th cranze 0.9 to 1-51. 

P a r r  marks- Anterior pa r i  x a r k s  always larqe and lonq ver:ically. their upper 
and lower ends more rounded than rectanqlar-shaped garr marks oi chinook 
salmon: marks usually situated equidistant on e x h  side of Iaterzi lice: usunlly 
less contrast between color of parr  marks a ~ d  body tfian in chinook salrcon. 

Coloration of body-Presemed rn;lten=l-In 21 but smallest spccirner.~. cor.cr2sr 
between aII body marks and backsround color of body is not as pronounced as  
in other species: dark bar  alonq dorsal r i d ~ e  usually distinct and unbroken in 
j u v e n i ! ~ ~  less th23 50 mm FL. brezl-:inr up  into spots or disappearin: in larqer 
specimens; back spottings on both sides of dorsal ridge usually promlcent in 
all except smallest specimens; spors between p3rr marks often e lon~ace and 
extendinq downward between them. sometimes to lateral line (see bottom fiz- 
ure. Plate 51; spots on dorsal half of body often increase in number and/or de- 
crease in size as individuals approach smolt s t a re .  Living specinzens-Parr 
marks and other bod;. markinys may be obscured by darfr'coioration oi body or  
by bluish sheen. 

Fins-Anal and adipose fins described under "Combi~latinn or (this sectioni. Anal 
rays  usually 13 or 14 (extremes 13 to 16). Dorsal filr has comparatively few 
melanophores scattered over i L m  smallest specimens; in those more than 32 
mm FL the number of meIanophores increases. especially on or adjacent to an- 
terior or  leading edge; this results in a dark bar d o n g  the anterior edge behind 
which melanophores a r e  rather evenly distributed: as  fishes approach presmolt 
stage. a white anterior lor leading) edce and a whitish tip deveIops. foilowed 
by a dark parallel bar (see bottom figure, Plate 5) .  caudal fir^ has rather even 
distribution of melanophores along rays in all except smallest younz, this in- 
creasing in color intensity and number as fish increases in size. 

Gill rakers (see Fig. 4) -Eight to thirteen on upper limb, 9 to 14 on lower. total 
number usually ranginq between 19 and 27 (extremes 18 to 271: rakers short  
and rather similar in size and number to chum and chinook salmon. 

Pyloric caeca-Usually 50 to 83 (extremes 43 to 111): of vaiue in separatinc chis 
species from chinook. pink. and chum salmon. which normally have more than , 

100. 
Branchiostezal rays-Vsually 13 o r  11 lextrcrnes 13 to 15): averace nunher  less - 

than in chinook salmon. which normzily has 15 o r  more. 
Scales in later21 line-Between 120 and 110 (averaqe 113): usuaIly avera~{nc 

fewer than in any other species. 
Habits-Life span 2 to -I yr. Jacks may occor. llajority appezr to spend 1 or  2 ;.r 

in fresh waters. a few 3 3r. Some juveniles in presmolt stage are found in fresh 
waters when l j0  mn Ft. 



GLOSSARY 

Adipose jilt X fleshy, finlike. rayless structure 
situated on dorsal ridge berween dorsai and 
caudal fins (Fig. 1. No. 6). 

A n  I The [in s i tua~ed mediaiIy and imme- 
diately behind vent between posterior end of 
abdomen and anterior end of caudal peduncle 
(Fig. 1. No. 16). 

A r i l f , ~ ~ y  proccss or scale An nccessory en!;r??J 
SC';.V ,:acned LO upper Oi- Lcrttnbr base 6: 
pelvic fin (Fic. I. Xo. 14). -. 

Gill opcni~rg Opening betvceen opercle or gil! 
cover and side of head. 

Bra~rchiosteprrls or branchiostegal rays Elon- 
gated bones arranged fanwise within branchi- 
ostegal membranes, situated on ventral edge 
of gill covers (Fig. 6). 

Caudal fin ' ~ e r m i n a l  or tail fin of fishes (Fig. 
1, No. 12). 

Caudal peduncle That region of body betuiebi? 
base of posterior ray of anaI fin and base of 
caudal fin (Fig. 1, No. 11). 

Chromatophores Color ceIls which under con- 
trol of sympathetic nervous system can be 
altered in shape, producing color changes. 

Cycloid scales Smooth-edged scales of soft- 
rayed fishes having an evenly turved posterior 
border devoid of minute spines. 

Dorsal /i71 In salmons. a single fin composed 
of rays situated dorsally on body approximarely 
halfway between head and taiI (Fig. 1. Xo. 1). 

Dorsal n'dge Apex or dorsal junction of Ieit and 
rightssides of body; dorsal and adipose fins are 
situated on this ridge (Fiq. 1. So. 3-61. 

Dorsal stnpe A band on dorsal r idre  which is 
lifhter or darker than adjacent areas. 

Falcate Curved like a sickle; a fin is falcate 
when its distal edqe is concave. havinq middle 
rays shorter than anterior and usually pos- 
terior rays. 

Fifu~norlts See gill j7f~n1cnts. 
Fork le~rqth Distance in a s t ra i rh t  line from 

antcriorrnost part of tip of upper jaw or snout 
of juvenile salmons to apex of anzle procIucecl 
by two lol)es UI c;luda! tin ~Fiq. 1. So.  1). 

Gill ~ ~ I * C I I  Brnnchi:il skeleton trhich cont;lins 
gill rakers anti $11 filnmenrs. o r  Iamcllac 
tF i s  21. 

Gill ro1.o: ~ ~ ~ ( ~ t ~ ~ ~ f ~ ,  0 1 -  0 1 ) ( * 1 . ( + 1 1 / 1 1 , , ,   LAY:^. 
flat. thin 1)oncs on e;lcI~ side oi heat1 t~hlci, 

cover $ 1 1 ~  lsee Fir. 3. which h x  the major 
porLion of the $il cover r e z o v ~ d l .  

Gill jils~nents Il;rrnell~e) Pleated folds of skin, 
richly supplied with blood vessels. attached 
to  posterior edge oi gill arch ~Fiq. 2. So .  3). 

Gill rakers Projecrions on an:er:or edge oi iirst 
gill arch (Fig. 2, No. 1). 

~ e a k l e n ~ t h  i3istance in a straizht line from 
anteriormost part of upper jaw or snout to  
posterior rnarrgin of o ~ e r c i e  (Fiq. I. No. 2).  . . 

.c-r;pf?::L Cd~.yl*ex s, . .-*-- :.cc?;! ;:.c :::,-A :)I;:. .- 
of last few vertebrae which support cacciai 
fins in certain fishes. 

Jack Precocious male salmon which spa1r.n a i ter  
spending a.yearor two less in the ocean than 
the  majority of: individuals; they are  notably 
smaller than ivekqge size of spawning ma!es 
of their species. . 

Juvelrile As used here. a salmon between 25 and 
110 mm FL which has not entered smolt staqe. 

Lameilae See gill filaments. 
Lateral line A line formed by a series of sen- 

sory  tubes and pores extending along sides 
from head to tail (Fig. 1. No. 101. 

Lateral line scale cnrrnt A count of pored scales 
from first scale on body behind head poste- 
riorly to above hypural. 

jkIel;t~ropiiorcs Chromatophores with dark or . 

black p iment .  . 
Parr rnnrks SquaKsh or obloriz blotches r,r 

pizmented areas dong sides oi ~ resmoi r  saimc,. 
nids (Fig. 1. No. 9). 

Pector;ll f h s  Anterior or uppermost of paired 
fins of fishes. one on each side of k e x t  imce-  
diarely behind head (Fig. 1. So. 13). 

Pelcic ~i'ns A ventmi pair of fins. ahdozir...: 
in salmonids (Fiq. 1. So. 13i. 

Postdorsnl n'dcie T h t  portion of dona1 ridze 
behind dorsal fin (Fig. 1. So. 51. 

P~.edo~:\.rtl rirl.clr That portion of dorsal ridge 
before dorsal fin (Fiz. 1. So. 2). 

P I T S I I I ~ ~ ~  X juvenile salmon w i r h  parr marks: 
in pink salmon. which lack parr marks. tie- 
marc:~tion lwtween a prcsmolt lint1 smvlt is 
slicht. rliiferinr: chiefly in l;~ttc.r 's morc  
adult shape. 

P I  I i Opcnin: in irih oi eye Iry ~rhicii 
l ixl~r rc:~cncs retin;t. I t  is circular in fishes (Fiz. 
1, so. 71. 

P!jIt,,.ic L.~(.L-;I Finzcriikc tlivcl-r~cul;~. usu:lily 
~,llnntIul:ir. which open into nl~r.cn~nr;. c;lnai 



of most fishes a t  junction af stomach 2nd in- 
testine in reyion oi pylorus iFiq. 7 .  So .  3).  

Rakers  See gill rakers.  
Redd Excavation o r  nest made by a spawninq 

salmon. 
Rudimental?/ Very small 3r.d ?oar!;- forzed .  

pertaining here chiefly to smallest gill rakers 
and anal rays (Fig. 5.  "0"). 

Slab-sided When depth of body, measured be- 
fore dorsal fin. is considerably .Tearer th2r. 
width of body. 

Smolt As used here. 3 young salmon which has 
. lost its par r  marks. Pink and chum salmon fry 

usually go to the ocean within a few days o i  
emerging from the  streambed and usually do 
not underzo a visible chznjie in morpholoqy 
o r  coIor in fresh water.  

Subadzrit An individual simiiar to an  adult and 
a p p r o a c h i n ~  adulthood in age and size but  still 
incapable of breeding. 

Tercte Neariy cylindrical in cross section."and 
tapering toward the  front and rear. 
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ABSTRACT 

A key is presented with descriptive illustrations to help in fieid identification 
cf live, juvenile salmonids in fresh 11-aters of the Pacific Nol.th11~~t. Other juve- 
nile fish tha t  may be mistakenly identified as salmonids are  included. 

INTRODUCTION 

Species identification of live, anadromous 
j u ~ e n i l c  s;~lmonids is frequently a problem to 
the  fie!d bioiogist. The purpose of this key 
is to  list iind illustrate the external cbasacter- 
istics \vhicli w-ill expedite field identification 
of juveniIc salmonids in the Pacific Northwest. 

Fivf species of Pacitic salmon (pink, chum. 
sockeye. chinook, and coho); four  species of 

- trout (cutthroat, bro~\.n, Dolly Varden, and 
rainbow or  steelhead) ; and other juvenile and 
adult Rsl~ ' :hat may be m i s t ~ k e n  f o r  salmon or 
trout ill fresh water are described in this key. 

USE OF KEY 

native characteristics indicated by numbers i~:  
parentheses (numbers on the drawings corres- 
pond to numbers of statements in the key).  
Continue in this manner until the specimerl is 
identified. Some external characteristics are . 

positive separating features (marked with as- 
terisk), whereas others are not. Therefore, two 
or  more statements should be considered before 
final rejection. If a precise identification crn- 
not be made using the external ci~aracteristics 
-and the fish can be sacrificed, a positive ident- 
ification can usually be made from intern21 
fenturcs (marked with double asterisks). x 
bibiiogsnphy of keys that utilize more descrip- 
tive internal characteriitics is i ~ ~ c l u d e d  in  tl~is 
paper. 

T h e  citar:~cleristics for iden ti fication itre list- KEY 
ed ill a series of ;rlternntive ,st;ttemc~~ts, some .- 
of \vhidi arc il1ustr:itcd. T o  use the kcy, cs- - 1. (17) Xdil~ose !in and scales psesel~t. 

. amine the first sk\telycnt; if applicable, pro- (Fig. 1) 
cecd to t i ~ c  ncst  and continue to successive 2. (49) Fleshy apl~endage a t  base of pelvic' 
s tntcmet~ts until the species is identified. If fins present. 
a st:~tcnicr~t is not ;~l~;)lic;~blc, pass to tllc sltcr- 3. (19) Mouth Inrge, r e a c h i ~ ~ g  a t  least to 

ccntcr of eye. 
' ~s~)c .c inl ly  adult slncit, f a r ~ l i l ~ . . : ' ~ s l j ~ ~ r i d ~ c .  Fanlily Snl~nonidac 
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1. (17) Anal fin higher than Iong, with 8 to 
12 developed rays (Fig. 2A). 

5.  (52) !Teeth on head and shaft of vomer. 
(Fig. 3Aj 

G e n u s  Solmo - 
7 

G e n u s  Onccrhynchus 

F ~ E U ~ C  2--*nal fins: Trout. genus Sn i~no ;  (B) Pacific' salnion. g e n t ~ s  O~~ror l t~ , t t rbar .  Tllc two cliairings 
~ 1 1 0 ~  1Ii""cnces in structure and.fin r a y  count. (Socc t h a t  the lcilgth of tile anal fin is its overall b a u l  length. 

its 1leight is tha t  (iiatnncc from the origin of the fin to the tip of the anterior lohe in  countinn fin rays. in- 
'luclc only those irhich originate fro111 the base n ~ d  t c r m i n n k  a t  tile outer margin of the fin o r  a r e  haif a s  long 
35 [or s r c a t c r  than]  thc longest ray.) 



MAXILLARY 

PALATINE 

SHAFT OF VOl?llE4 

TONGirE 

HYOlO SZ':E 

G I L L  Ai?t:- 

Figure 3.-Location of tlcntition in ( A )  thc roof and (n) tllc floor of tlie mouth of salnlonitl fishes. (Presence o r  
absence of teeth o n  thc vomcr o r  tonguc may be dctcrn~inctl by use of thc littlc finger o r  a blunt ins:rurnent. T:-.. 
small hyoid teeth at thc base of the tongue zre locatcd between the gill arches of the lo\vcr jaw and a r c  dific.;:: 
to find.) -: 

6. (18) Dorsal fin with large dark sl~ots.  
Trou t  
Genus Salmo 

7. (53) Adipose fin not orange; no row of 
pale round spots along latera! lim. 

8. (12) *Small hyoid teeth at base of tongue. 
(Fig. 3B) 

9. (13) Not more than five parr  marks  on 
. . mid-dorsz! nhmd of do:-sal fin. 
10. (14) Iblaxillary reaching past posterior 

margin of eye. 
11. (15) Red o r  yello\\-ish hyoid mark  under 

lower jaw. Tail usually black spotted. 
Cutthroat trout 

6 (Salmo clarki) 

- .  
. - .  - 

16. (20) Parr-marks  almost round. 
Rainbow o r  

steelhead trout 
(SaZ7no yairdneri) 

17. (4) Anal fin longer than high, with 13 
or more developed rays. (Fig. 2E) 

18. (6) Dorsal fin without large da rk  spots, 
may be black tipped. 

Pacific salmon 
I I Genus O?rcorhy?rchrrs 

19. (20) No parr  marks. F r y  leave fi-es:? 
water whili small-approximziciy 
1.75 inches (45 mm)  long. 

Pink salmon 
(0. gor6 ruchn) 

12. (8) 'No teeth a t  base of tongue. 
18 13. (9) Five to 10 piu.1. m:lrks along rnid-dor- '9 . 

sal ridge ;lhcnd of dorsal fin. 
14. (10) i\Iaxill:lry short, not re:lc!ling past 

posterior 1n:lrgin of eye. 
15: (11) KO Iiyoid mark ~ ~ n d e r  Io\scr jaw. Few 

or  no spots on tail, 



20. (1G) P a r r  marks present as vertical bars 
o r  ova1 spots. 

21. (20) 1';lrr marks short, extending litt!e, 
if :111y, Ixlo\v lateral line. 

23. ( '15)  Gill rakers on first arch,  13  to 26. 
* *  Pyloric caeca. 1.10 to 1%. 

23. ( 2 6 )  P a r r  marks faint. Sides bclow lat- 
eral line iridescent green. 

21. (27) Snlall when migrating from fresh 
water, r.pl~roximateiy 1.5 illcl~es (40 
mm) long. 

C l ~ i ~ m  salmon 

21.23 
(0. Iceta) 

25. ( 2 2 )  Gill rakers on first arch,  30 to 40. 
**Pyloric caeca 60 to 115. 

26. (23) P a r r  marks usually sharply  defined. 
Sides below lateral line s i l ~ e r y ,  not 
iridescent s e e n .  

27. ( 2 4 )  Relatively large when.  migrating 
- from fresh water, approximately 3 
to 5 inches (80 to 126 mm) long. 

25. (31) Gill ~ x l t e r s  long and. slender, more 
than 29 on first arch. 

39. (32) Adipose fin dear, not pigmented.. 
, . sockeye salmon 

(0. werkn) 

30. (21) P a r r  marks large, vei9tical txlrs ccn- 
tcred by lateral line. 

31. (23) "Gill r:lkers s l ~ o r t  m d  thiclc, fc\:.er 
tllall 29 on first arch. 

32. (29) .Adipose fin a t  least partially pig- 
mented. 

33. (40)  '"Plyloric caeca more than 90. 
34. (41) P a r r  mnrlis broader than interspaces. 
35. (42) Anterior raj.s of anal not dis- 

tinctly longer than rest, not white 
edged. 

3G. (43) Anal fin not pi,amented. 
37. (4.1) Black spots, when present, on both 

lobes of caudal fin. 
38. (45) Adipose fin not comgletcly mottled, 

clear ;uea at anterior base of fin.. 
39. (46) Elack gums along base of lo\i-er teeth. . - 

. 1 . .  -. . . . Chinook salmon 
(0. tsl~zcytscira) 

, 30.34 
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40. (33) *'PlyIoric caeca less than 80. 
41. (34) P a r r  marks ncrrower than inter- 

. spaces. . 

42. ( 3 5 )  Anterior n y s  o i  anal fin elongated'; 
when depressed they extend to base 
of last ray. (Fig. 213) 

43. (36) Anal fin ~ ign len ted  between rays, re- 
sulting in bIack banding. 

4.1. (3'7) Black spots, when present, on upper 
lobe of caudal. 

.45.  (35) Adil~ose fin completely pigmented. 
4G. (3G) Nouth g a y  to white. 

Coho Salmon 
(0. kisrrtci:) 



17. (1) Adipose fin not present; scales pre- 
sent o r  1;lcking. 

Not Salmonicine 

48. (3) No fleshy appendage a t  base of pelvic 
fins. 

Smelts 
Family Osmeridae 

49. (3)  i\.loutil small, not reaching center of 
eye; teeth ~vcak or  absent. 

50. (51) Depressed dorsal fin, shorter than 
head. . -. 

Whitefishes 
Genus Coregonus 

51. (50) Depressed dorsal fin, longer than 
head. 

Arctic grayling 
(Tlrynalltrs circtic&) 

52. (5) **Teeth on head of vomer only. - -' 

Cllars 
. ' Genus Scrlcelilzxs 

Dolly Varden (S. mnlntn) 

53. (7) Adipose fin orange; row of distinct ' 
pale round spots along lateral line. 

Brown trout 
(Sabno tn~ttcr) 
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APPENDIX B 

Fishpass Maintenance and Operation 



Initial maintenance of the fishpass will be completed prior to 1 June to insure proper functioning 
of the facility. 

Maintenance consists of: 

1. Thorough inspection of the fishpasses for structural damage. 
2. Installing modified I-beam supports on diversion weir above falls. 
3. Cleaning of debris from fishpass tanks and runs. 
4. Clean entrance tanks and add rocks to top. 
5.  Clearing rocks and streambed materials from exit tank, channel, stop-log base of water 

control weir, and entrance tanks. 
6. Pad the inside of tank lids with astroturf to reduce fish mortality while insuring that it is 
securely fastened. 
7. Replace damaged plywood fishpass covers. 

Fishpass opening procedures: 

1. Wood drain plugs inserted from inside tanks into drain holes. Plugs should fit tightly, so that 
internal tank water pressure holds plug in place. Install tank caps screwed on from outside. 

2. Tank covers positioned and stop-logs removed slowly from exit tank. Bottom stop-log 
remains in place. Note that if stop-logs are removed rapidly gravel is deposited into tank. 

3. Make sure no holes are present where fish could escape uncounted. 

The fishpass will be operated so that steeppass is about 314 full of water. This volume is 
necessary to attract sockeye salmon to the entrance tank and promote optimum fish passage. A 
water level of 1.8-1.9 feet should be maintained on the staff gauge by removing or placing stop 
logs at the water control diversion (top of falls). At this level the old fishpass will be 314 full. 
Try to keep stop logs relatively even level across the weir to prevent excessive errosion in certain 
sections. 

A vertical slot "door" is placed at the entrance tank during annual sockeye run. This door will 
be checked daily during fish passage to assure it is completely down. It can open when sockeye 
hit against it, so diligence is necessary. The opening space (23 cm) is needed to maintain velocity 
for fish attraction. The door can be opened to 1 foot (30 cm) at seasons end to further attract fish. 

The fishpass will be checked daily for cover tightness and unobstructed water flow. Under no 
circumstances should obstructive materials be placed in the exit tank or steeppasses. 

Avoid allowing detergents or chemicals from entering the fishpass water supply. Visitors and 
all other personnel will not be allowed on the fishpass nor interfere with salmon passage. 

Fishpass closing procedures (~pproximately 25 August): 

1. Remove stop-logs and I-beam supports from water control weir. Stack logs on stream bank 
and store I-beams (well greased)' in tractor shed. Replace stop-logs in exit tank and 
visqueen as necessary to stop water flow between logs. 



2. Remove all drain caps by lightly tapping them from outside tanks, store plugs in tractor shed. 
All water should be drained from tanks. All residual materials within tanks should be 
removed. 

3. Remove vertical slot door and replace it with a solid door to prevent unwanted animals 
entering. 

4. Inspect fishpass and facility for needed repairs and list needed materials in the daily 
loglannual report. Also include fuel caches and propane so that we know what is left behind. 

5 .  When lower weir is removed, panels will be stored on the lower stream banks. Bolts on the 
weir should be tightened and replaced if necessary. Catwalk and stringer materials should 
be inspected and replaced if required. Add lumber needs to materials list. 



APPENDIX C 

Procedure for Sampling Adult Salmon 
for age, length, and sex 



Annually, salmon escapements and catches are sampled for age (scales), length, and sex (ALS) 
by field crews throughout the state. This database is essential for sound management of the 
State's salmon resources. 

To be useful, data must be recorded on the mark-sense (AWL) forms neatly and accurately. 
Scale samples must be collected and mounted properly to ensure accurate age determination. The 
following procedures are to be adhered to when sampling for age, length, and sex. 

COMPLETING THE AWL FORMS: 

A completed AWL form and accompanying gum card for sampling sockeye and chum salmon 
are shown in Appendix C.1. 

Complete each section of the left side of the AWL form using a No. 2 pencil and darken the 
corresponding blocks as shown in the figures. Make every effort to darken the entire block as 
partially filled blocks are often missed by the optical scanner which reads and records the data 
from the AWL forms. Label only one form at a time to avoid a "carbon paper effect" resulting 
in stray marks. 

Description: 
Record the following: species/area/catch or escapementlgear type (seine, weir, etc.)/samplers 

Card: 
The AWL forms and corresponding gummed card(s) are numbered sequentially by date 
throughout the season starting with 001. A separate numbering sequence will be used for each 
species, district, and geographic location. Consult your port supervisor for the current card 
number. Sockeye scale samples will have only 1 gum card per AWL form as shown in 
Appendix C. 1. 

Species: 
Refer to the reverse side of the AWL form for the correct digit. 

Day, Month, Year: 
Use appropriate digits for the date the fish are caught. 

District: 
List only one district. Consult area statistical map or project leader for appropriate district. 

Subdistrict (Section): 
List a single subdistrict if it is known and if all the potential samples were caught in that 
section. If more than one section is involved, list each section but do not darken the 
corresponding blocks. ~ea;e blank if the section is unknown. 

Stream: 
Leave blank for catch sampling; escapement sampling consult area statistical map for 
appropriate stream number. 

Location: 
List the appropriate code as shown on Appendix C.3. Frazer Lake is 038. 



Period: 
List the period in which the fish were caught (Appendix C.4.). 

Project and Gear: 
Refer to the reverse side of the AWL form for the correct code. 

Mesh: 
Leave blank unless specifically instructed by supervisor to do otherwise. 

Type of length measurement: 
Use (2) mid-eye to fork-of-tail. Refer to Appendix C.5. 

# of cards: 
Mark 1 (each AWL form in individually numbered) when sampling sockeye, churn, coho, and 
chinook salmon. 

Keep the litho codes in numerical order throughout the season and keep the AWL forms flat, 
dry, and clean. Fish gurry and water curling will cause data to be misinterpreted by the optical 
scanning machine. It is the crew leaders responsibilitv to make sure that all forms are carefullv 
edited before returning; them to your supervisor. 

GUMMED CARDS: 

Fill out the gum cards as shown in Appendices C.l and C.2. 

Species: 
Write out completely (i.e., chinook, sockeye, etc.). 

Locality: 
For catch and escapement sampling, write down the area in which fish were caught, followed 
by catch or escapement (e.g. Karluk River escapement; Uganik Bay catch). 

Stat. code and Sampling date: 
Transfer the appropriate digits from the AWL form. 

Gear: 
Write out completely. 

Collector(s): 
Record the last names of pe;son(s) sampling. 



Remarks: 
Record any pertinent information such as number of scales per fish sampled, vesselltender 
name, etc. Transfer this same information to the top margin of the AWL. 

SAMPLING PROCEDURE: 

A. GENERAL 

1. Place the fish on its right side to sample the left side. 

2. Determine sex of the fish and darken M or F in the sex columns. If any difficulty is 
encountered with this procedure, write "I had trouble sexing these fish" on the top margin 
of the AWL and ask your supervisor for help as soon as possible before sexing additional 
fish. 

3. Measure fish length in millimeters from the mid-eye to fork-of-tail (Appendix C.5.) Record 
length by blackening the appropriate column blocks on the AWL form. Column 3 on the 
AWL form is used for fish with a length greater than 999 millimeters (Chinook). Measure 
all species of salmon to the nearest mm. Check the calipers periodically to ensure 
measurement accuracy. 

4. Remove the "preferred scale" from the fish by grasping its exposed posterior edge with 
forceps and pulling free. Remove all slime, grit, and skin from the scale. The "preferred 
scale" is located on the left side of the fish, two rows above the lateral line on the diagonal 
from the posterior insertion of the dorsal fin to the anterior insertion of the anal fin 
(Appendix C.6.). If the "preferred scale" is missing, select a scale within the preferred area 
on either the left or right side of the fish. If no scales are present in the "preferred area" 
on either side of the fish, sample a scale as close to the preferred area as possible and 
darken the 8 under "age error code" on the AWL form. Do not select a scale located on 
the lateral line. 

5. It is important to take care that scales adhere to the card, rough side up. Therefore, without 
turning the forceps over, clean, moisten, and mount the scale on the gummed card with your 
thumb or forefinger. Exert just enough pressure to spread and smooth the scales directly 
over the number as shown in Appendix C.6. The ridges on the sculptured side can be felt 
with a fingernail or forceps. Mount scale with anterior end oriented toward top of gum 
card. All scales should be correctly oriented on the card in the same direction (Appendix 
C.7).  

6. When sampling sockeye repeat steps 1 through 4 for up to 40 fish on each AWL form. 
? 

7. When sampling at weirs you may use write in rain books to record the data. Keep the 
mark-sense forms in camp where ihey will be clean, dry, and flat. After sampling is done 
for the day transfer the data to the mark-sense forms. It is the responsibility of the crew 
leader to be sure the data has been transcribed correctly and the AWL forms filled out 
completely. It also important to: (a) double check all AWL data forms with a second 



and possbily third read-through so that any mistakes in transcription are corrected; 
and (b) IT IS THE CREW LEADERS RESPONSIBILTY TO MAKE SURE THAT 
ALL DATA IS VIRTUALLY ERROR FREE OTHERWISE YOUR TIME WILL BE 
SPENT DATA EDITING AT SEASONS END!!! 

SCALE SAMPLING CHECKLIST 

SOME REMINDERS 

OPERATIONAL PLAN 

GUM CARDS 

AWL FORMS 

CALIPERS 

1. For greater efficiency in scale reading and digitizing, mount scales with anterior end toward 
top of scale card. 

PENCILS (NO. 2) 

FORCEPS 

PLASTIC CARD HOLDERS 

CLIPBOARD 

2. AWLs should be carefully edited. Re-check header information on AWLs; make sure all 
available information is filled in. Take extra care to use the correct period code for the 
sampling or catch date. AWL numbers should not be repeated; a frequent error is to begin 
a week's sample with the last AWL number used the week before. This is particularly 
important if the data is regularly sent to town; it is easy to forget which AWL numbers 
were used. Crew leaders should take time to ensure that the boxes are being blackened 
correctly, if the boxes are sloppily marked the optical scanner records the information 
incorrectly or misses it entirely. Keep pencil marks within each block, filling it completely. 

3. Transfer important comments from scale cards to AWLs. After pressing scales, the cards 
are seldom referred to again, and important remarks can be lost. Write comments in the top 
right margin. If there is not room on the AWL to completely explain the remarks, use a 
separate piece of paper. 

4. Never put data from different dates on one AWL or one scale card. Even if only one scale 
is collected that day, begin a new AWL and gum card the next day. 

5. If weights are taken, they may be noted in the right margin of the AWL during sampling, 
but be sure to transfer the weights and litho code to the appropriate columns on the reverse 
of the AWL before submitting it to your supervisor. 

6. The data processing program uses the "litho code" on the AWL. (It is located in the lower 
left margin of the AWL.) Try to keep the litho codes in numerical order. This should not 
be hard to do if they are arranged that way before page numbering. Those who sample 



different areas throughout the season can arrange the litho codes in order before each sample 
is taken. 

7. If AWLS get wrinkled or splotched they should be transcribed onto a new AWL prior to 
sending in. The optical scanning computer will misread or reject wrinkled sheets. Do not 
use paperclips on AWL forms. 

8. Be careful when collecting and mounting scales in wet conditions (rain, high humidity, etc.) 
Glue often obscures scale features and scales frequently adhere poorly to wet card. Protect 
the cards, keep them dry to avoid having to remount the scales on a new card. 

9. Scan the AWL form for mistakes. A common error occurs, for instance, in placing both 
the 4 and 7 of a 475mm fish in the 100's column with nothing in the 10's column. 

10. Record all comments explicitly on the gum card under remarks and transfer remarks to the 
top margin of the AWL form. 

11. Responsibility for accuracy lies first with the primary data collector(s). The port supervisor 
will return sloppy or incomplete data to individual collectors for correction. 
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Appendix C.2 -  AWL and scal? cards for sampling 2 scales per  fish- 
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Appendix C.3. Assigned port and weir location codes. 

Port and Location Codes 

030 - Lazy Bay 
03 1 - Port of Kodiak 
032 - Pauls Lake 
033 - Thorshiem 
034 - Afognak River 
035 - Karluk River 
036 - Red River 
037 - Upper Station 
038 - Frazer Lake 
039 - Dog Salmon 
040 - Akalura River 
041 - Uganik River 
042 - Malina Creek 
150 - King Cove 
15 1 - Port Moller 
052 - Dutch Harbor 
053 - Akutan 
054 - Sand Point 
055 - Bear River, ADF&G Camp 
056 - Nelson River, ADF&G Camp 
057 - Canoe Bay 



Appendix c4. Periods and corresponding calendar dates. 

Period Calendar Dates Period Calendar Dates 



Appendix c .5  Measuring f i s h  length ,  mid-eye t o  fo rk  of t a i l .  

MID-EYE TO FORK LENGTH 2 

Mid-eye t o  fo rk  l eng ths  a r e  taken because t h e  l eng th  and shape of 
a  salmon's snout changes a s  it approaches sexual  matur i ty .  The 
procedure f o r  measuring by t h i s  method follows: 

1) Place  t h e  salmon f l a t  on i t s  r i g h t  s ide ,  with i t s  head t o  
your l e f t  and t h e  d o r s a l  f i n  away from you. 

2) The eye should be on t h e  l i n e  p ro jec t ing  from t h e  end of 
t h e  meter s t i c k .  Hold t h e  head i n  p lace  with your r i g h t  hand. 
Sometimes you can c o n t r o l  t h e  f i s h  b e t t e r  by p lac ing  your 
thumb i n  t h e  f i s h ' s  mouth. 

3 )  F l a t t e n  and spread t h e  t a i l  aga ins t  t h e  board with your 
r i g h t  hand. 

. I  ' 

4 )  Read t h e  mid-eye t o  fo rk  l e n g t h  t o  t h e  n e a r e s t  mi l l imeter .  



Appendix C-6- Removal and mounting of the preferred scale- 

OOR SAL 

later01 line dorsal fin 

A 
N 
T 
E 
R 

I 
0 
R 

VENTRAL 

INPFC rated areas for scale removal- 
Area A is the preferred area- B is the second 

' choice if there are no scales in area A- 
C designates non preferred areas- If scales on 

. on the left side of the fish are not good, 
try the right side- 

00 NOT TURN SCALE OVER 

1 0 7 6  

20 18 11 17 16 

30 2s 28 27 26 

40 38 8 37 36 

The preferred scale in this diagram is 
solid black- It is located 2 rows up 
from the lateral line, on'a diagonal 
from the insertion (posterior) of the Place the scale directly over' 

the number on the gummed card dorsal fin "back' towards the origin 
with the anterior portion (arche: of the anal fin. 
of the scale pointed toward the 
top of the card- 



Appendix C.7. Scale orientation on the gummed card. 

The scales are all correctly oriented 
on the card in the same direction, with 
the anterior portion of the scale pointed 
toward the top of the card. 

The scales are incorrectlv oriented in 
different directions. This increases 
the time spent to age samples- 
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INTRODUCTION 

In 1989 the commercial sockeye salmon Oncorhynchus nerka fisheries were curtailed in most of 
the Kodiak Management Area due to oil contamination from the 24 March 1989 EXXON 
VALDEZ spill. As a consequence several sockeye systems had excessive escapements. For 
example, the Red Lake system where the escapement objective is 200,000 to 300,000 fish had 
a 770,000 escapement. There is concern that the large escapements may damage future returns 
by a combination of factors in the freshwater environment including disease, fry starvation, and 
shifts in the plankton community caused by excessive predation. The project covered here 
addresses sockeye smolt production. 

Goal 

The goal is to determine whether smolt production has been impacted due to surplus sockeye 
escapements in 1989 at Red and Akalura Lakes using Frazer Lake as a control. Specific 
objectives and tasks are: 

Objectives 

1. Estimate the total number of outmigrant smolt by age class; 

2. Estimate smolt age composition and average smolt length, weight, and condition factor by 
age class; 

3. Estimate the timing of the smolt outmigration by age class. 

4. Estimate seasonal use of Red Lake nearshore areas by young-of-year sockeye salmon fry. 

Tasks 

1. Operate Canadian fan trap(s) continuously through the smolt migration; 

2. Enumerate the daily catch by species; 

3. Sample 70 sockeye smolt per day, five days each week, for age, length, and weight through 
the migration; 



4. One day each week, mark and release 500 sockeye smolt at Red and Akalura Lakes and 
1,000 smolt at Frazer Lake using Bismark Brown Y dye approximately 0.5 miles upstream 
of the index trap(s) to determine trap efficiency; 

5. At Red Lake, using a 50 ft seine, weekly sample four selected lake shoal areas to index 
sockeye salmon fiy abundance and growth. 

SUPERVISION 

The field staff and crew leaders are: 

Red Lake Jim Brighenti - Crew Leader 
Dylan Avery - Crew 

Akalura David "Rusty" Hippchen - Crew Leader 

Frazer Don Pitcher - Crew Leader 
Suzanne Peschier - Crew 
Chris Hicks - Crew (May) 

The crew leaders are responsible for making daily work assignments and ensuring that operations 
are conducted safely and according to the standards defined in this manual. It is also the crew 
leaders responsibility for making sure that all crew members have read and understand the 
Department's field safety policy and have signed the EMPLOYEE SAFETY SOP 
VERIFICATION. Swanton and Nelson will administratively oversee the program which will 
include ensuring that adequate logistic, equipment, and technical support are provided. 

PROCEDURES 

Trap Location, Set-up, and Maintenance 

At Red and Akalura Lakes, traps will be fished in the outlet creek at least one mile below each 
lake. All traps are to be operating by 5 May 1994. At Frazer Lake a single incline plane trap 
will be located about lOOm upstream of the fishpass diversion weir. Generally each trap will be 
situated at the tail of a riffle where velocity (>1 ft/sec) and depth (>1 ft.) are sufficient for 
enough flow through the trap to minimize fish avoidance problems. Depending on the flow 
conditions and size of the trap aperture, perforated smolt panels may be used for leads to enhance 
trap efficiency. After the initial set-up and evaluation, if a trap is repositioned or lead material 



is added or deleted, the action should be well documented in the comment section of the Daily 
Catch Reporting Form (Figure 1). In addition, trap catch efficiency will be determined as soon 
after modifications are made as possible. 

Each trap will be checked as often as necessary to maintain trap eficiency and minimize any fish 
mortalities. Minimally, the traps should be checked every 30 minutes between sunset and sunrise. 
During daylight hours a check once every four hours is usually adequate. The last trap check will 
be at the conclusion of the srnolt day (1200 hrs). Although srnolt generally outmigrate in the 
evening hours, there is evidence of large smolt movements occurring in hours of mid afternoon 
coinciding with major weather changes including rain storms. It is essential that each crew keep 
a close vigilance on the assigned srnolt trap. Unfortunately there are numerous instances where 
crew vigilance has been less than desirable and thousands of smolt have been overcrowded and 
killed solely due to crew inattentiveness. 

Species Identification and QuantiJicafion of Trap Catch 

There are two methods for determining the number of fish caught in a trap by species. The 
simplest and most common procedure is to individually count the fish by species while emptying 
the live box with a dip net. This number will be recorded on the Daily Smolt Catch Reporting 
Form (Figure 1.). The second method involves a catch-weight sampling procedure where the 
catch is transferred by dip net into a small mesh netted basket suspended over the creek from a 
hanging scale. This station should be set up immediately after trap placement. The aggregate 
weight of the catch is then recorded and the process is continued until the live box is emptied 
(Figure 2.). During the catch-weight sampling process, samples are taken to determine species 
count by weight. This involves counting the number of fish by species from a known aggregate 
weight obtained using a hanging scale. Generally the rule will be to sample every tenth dip net 
of fish for a species count by weight. The second method should only be used when there are 
relatively large numbers of smolt being caught, and there is not enough time to count all the fish 
without incurring mortalities. It should be noted in the comments section of the daily smolt 
reporting form when the catch weight method is used. The last daily smolt count will occur at 
1200 hrs completing the daily smolt enumeration. The daily total will be recorded on the 
Sockeye Salmon Smolt Summary Form (Figure 3). 

All catch will be identified and counted by species. Species identification keys are provided in 
Appendix A. It will be the responsibility of the crew leaders to insure that the crews use the keys 
to properly identify the catch. 



Trap Efficiency 

Once a week (or more frequently if necessary), trap efficiency will be estimated by marking 
sockeye smolt, releasing these smolt, and counting the number of recaptured smolt. Marking is 
accomplished by the use of Bismark Brown Y dye. The dyeing process can be stressful on 
sockeye smolt which is important to keep in mind at all times during the procedwe. Minimizing 
unnecessary stress is the key in the dyeing process. Excessive handling (netting), elevated water 
temperature, and exposure to the dye itself, are the primary stress factors. Timing of the process 
should be late afternoonlearly evening (1900-2100 hrs). All of these can induce mortality alone, 
so if one or more of these are combined, significant mortality may occur. Again if modifications 
are made to the trap which might affect trap efficiency, conduct a test as soon as possible. The 
following steps should be followed to minimize mortality and assure valid results: 

1. Collect 500 to 525 sockeye smolt. The goal is to be consistent in the weekly timing and 
number for mark and release trials. Do not hold smolt for more than three nights when 
trying to collect the 500 for marking. Mark what you have collected after three days. A 
minimum of 250 smolt should be used if an extended collection time is required. Record 
the time, water temperature, and number of smolt collected on the Smolt Dye Release Form 
(Figure 4.). Note that at Frazer the dye release number is 1,000 smolt. 

2. Set up dyeing station at release site. The release site will be no less than 0.5 miles 
upstream of smolt trap in an area of relatively calm water. A holding box will be placed 
in the stream, preferably in a "pool" area, for initial release of marked smolt. Assemble 
other marking equipment: 30 gallon garbage can or tote, Bismark Brown Y dye, 
supplemental oxygen (02 bottle, regulator, tubing, air stone), aerators, thermometer, log 
book. 

3. Move smolt to release site. Use 3 or more buckets to hold the smolt. An aerator will be 
used to aerate the water in each bucket. Split the 500 smolt between at least three buckets. 
It is important to be efficient when moving the smolt to the release site. Record the water 
temperature prior to transport to the release site. 

4. Dye and release smolt. Upon reaching the release site, hold the smolt in a live box or tote 
anchored in the stream for a minimum of 30 minutes. Record the water temperature at the 
start of the recovery period and any mortality at the end of the recovery period. If the 
stream temperature is > 8 C or there are obvious signs of stress, oxygenate the water using 
the portable aerators andlor oxygen bottle. For dying the smolt, use 1 gram of BBY dye 
per 30 liters (8 gallons) of water. Mix water (15 gallons) and dye (1.9g) in a 30 gallon 
container. Use an aerator and supplemental oxygen to maintain oxygen level. Record the 
water temperature in the dye container. Using a dipnet, place the smolt into the dyelwater 
mixture for 30 minutes. Keep the dye container (with the lid on) in the stream to maintain 
ambient water temperature. Record any mortality that occurs. After the smolt are dyed, 



place them into the instream holding box until release which should occur between 2200 
and 2300 hrs. At the time of release, transfer only the robust smolt to water filled buckets 
and release them evenly across the stream. Record the number of healthy smolt released, 
time of release, water temperatures and other data on the Smolt Dye Release Form (Figure 
4). All sick and dead smolt will be disposed of in a manner which will not attract animals 
or influence trap catches. 

5 .  Examine for marked smolt. For three smolt days (which includes 3 nights) following the 
release of dyed smolt, daily smolt catch (all fish if physically possible) will be examined 
for marked fish. The first day of smolt examination is the day of release. The last smolt 
examination will occur on the 3rd day after release at 1200 hrs. Trap efficiency is 
measured by the number of marked fish recovered relative to the number released. Record 
mark recapture data on the Daily Smolt Catch Reporting Form (Figure 1) and summarize 
the data on the Sockeye Salmon Smolt Summary Form (Figure 3). Remember that the 
number of smolt examined in a day equals marked and non-marked smolt caught that day. 
Daily smolt catch will then equal the number examined minus the number marked since 
marked smolt were previously counted. If all fish are not examined, be sure to record it 
with an explanation in the comments section of the Daily Smolt Catch Reporting Form 
(Figure 1). 

Age, Weight, and Length Sampling 

At each location, 70 sockeye smolt per day, five days per week, are to be sampled for age, 
length, and weight. If daily sampling objectives are being met, sampling will not occur on 
Wednesday and Sunday. Specific procedures for collecting and recording the information is in 
Appendix B. Each sample will be taken from a single days catch. Do not mix samples between 
days. If less than 70 fish are caught in a day, the sample size for that day will be the number 
of fish caught on that day. If 70 fish are sampled, the first AWL will include fish #1-40. The 
following AWL will include fish #1-30 (not #41-70). Since smolt primarily migrate at night, 
a single sampling day will be the 24-h period from noon to noon and will be identified by the 
calendar date corresponding to the first noon. 

Red Lake Fry Sampling 

Weekly, sample four selected shoal areas using a 50-ft length beach seine. At each location, the 
catch will be sorted and counted by species, and lengths will be taken on all sockeye salmon in 
the catch. Data will be recorded on the Seine Catch Log Form (Figure 5). The site locations 
were marked in 1992 by placement of a metal fence post on the shore at each site. The 
approximate location of seine sites are identified in Figure 6. 



Climate Data 

Climatological data will be collected at each location daily at approximately 1800 hrs. The 
information will be recorded on the Climatological Observation Form and will include water and 
air temperatures ( C), stream height (cm), percent cloud cover, and wind direction and velocity 
(Figure 7.). 

Daily Smolt Radio Schedule 

Daily and cumulative smolt catch, dye test information, and current trap efficiency will be 
reported daily at approximately 2020 hrs on frequency 3230. This information should be 
recorded on the Daily Smolt Radio Schedule Reporting Form (Figure 8) and carefully edited prior 
to radio schedule. 

PROJECT TERMINATION 

The smolt trap(s) at Red, Akalura, and Frazer Lakes will be removed at the end of the smolt 
migration which is expected to be about 30 June. The exact date for trap removal will be 
determined by Swanton based on trap catch rate performance compared to previous years and 
consultation with field crews. 



Figure 1. DAILY SMOLT CATCH REPORTING FORM 

TRAP NUMBER PROJECT LOCATION DATE 

4 

11 Catch number does not include marked recoveries. 
21 To be included in comments: estimate young-of-year fry numbers by species and number of sockeye smolt mortalities. 

TIME 
JMILITARY) 

TOTAL 

OTHER (numbers) 

COHO DOLLY V. STICKLEB. 

SOCKEYE SMOLT (numbers) 

CATCH I/ EXAMINED MARKED 
FOR MARKS RECOVERIES 

COMMENTS 21 



Figure 2. Catch-weight sam~ling fom.  (work sheet f o r  estimating snol: =rap 
catch 1.  

Dace: Time Period (military): to 

Basket Weight (wet): 

Project Location: 

Basket 
# 

1. 

2 -. 
3. 

4. 

- - 

I GRAND TOTAL LESS BASKET WEIGHTS - - 

Weight 
(fish + 
basket) Basket 

# 

11. 

12. 

13. 

14. 
1 

TOTAL : 

ESTIFATED CATCH : SMOLT (ac/b); OTf 

- 8 

5. 

6. 

7. 

8. 
.- 

10. 

i 

Sample Biomass 
(Fish plus basket 

. weight ) 

1. 

2 .  

(c) 

3 .  

15. 

16. 

17. 

18. 

19. 

20. 

Weight 
(fish + 
basket) 

-. 

CATCH 

Basket 
# 

31. . 

32. 

3 3 .  

3 4 .  

Sockeye Smolt 

TOTAL : 

25. 

26. 

27. 

28. 

29. 

30. 

Basket 
# 

21. 

22. 

23. 

24. 

Weight 
(fish + 
basket) 

Other 

G m  TOTAL LESS BASKET WEIGHTS - - (a) 

35. I 
36. 

37. 

38. 

39. 

40. 

TOTAL : 

Weight 
(fish + 
basket) 

TOTAL : TOTAL : 



Figure 3. 
SOCKEYE SALMON SMOLT SUMMARY FORM 

PROJECT LOCATION : 

TRAP NUMBER: 

11 Each date covers a 24-hour period extending from noon to noon and identifies the starting date. 
21 Numbers of fish caught does not include marked recoveries. 
31 Marked recoveries are not included in the catch because they represent previously caught smolt. 



Figure 4. 

DATE (actual): 

PROJECT LOCATION 

NUMBER OF FISH COLLECTED: 
(from live box) 

SMOLT DYE RELEASE FORM 

CREW NAMES (print) 

CREW LEADER 
(signature) 

STREAM RELEASE 

END MORTALITY 

DYE SOLUTION (mixture): Dye (grams); Water (gallons) 

RELEASE SITE LOCATION (distance upstream of trap site, in miles) 

TOTAL NUMBER OF DYED FISH RELEASED: 

COMMENTS: 



Figure 5. CLIMATOLOGICAL OBSERVATIONS 

PROJECT LOCATION: 

C1 
C1 

a Round to nearest 1 cm. 

DATE TIME AIR(OC) 
CLOUD COVER 

( % )  

TEMPERATURE 

WATER(OC) DIRECTION 

STREAM 
 GAUGE^ 
(in cm) 

WIND 

VEL. (MPH) COMMENTS 



Figure 6. Morphometric map of Red lake on Rodiak Island. 



Figure 7 .  Seine catch log  form. 

Lake : T i m e  : Remarks : 

Date: H20 temp: 

Location : 

Seine l e n g t h :  C r e w :  

TOTAL CATCH 

OTHER RAINBOW STICKLEBACK DOLLY V. SOCKEYE COHO 



Figure 8. DAILY SMOLT RADIO SCHEDULE REPORTING FORM 
PROJECT: 

COMMENTS: (include # AWL sampled) 
SMOLT 
DATE 

INDEX TRAP SMOLT CATCH 
DAILY CUMULATIVE 

CURRENT TRAP 
EFFICIENCY 

DYE1 
RELEASE 

NUMBER 
RECAPTURES 



APPENDIX A 

Presmolt Salmon Key 
and 

Anadromous Juvenile Salmonides Key 



A Guide to the  Collection and Identification of Presmolt Pacific 
Salmon in Alaska with a n  Illustrated Key 

MILTON B. TRAUT?IIAN1 

ABSTRACT 

This field and laboratory key contains recommendations far t y p u  of equipment needed. 
instructions for preserving and labeling specimens. and descriptions of t he  cha rac ten  used in 
irlentif! ing five species oi Pacific salmon. The key is illustrated with six line figures: 1) juvenile 
salmon. 2) the first gill arch. 3) head with gill arch in situ. 4 )  first gill arrh and eye for comparison 

with Ionrest rakers, 3)  method of counting anal fin rays. and 6) ventral  surface of head showinq 
branchiostegals. Five plates o l  stippled tine drawings of live k n s t h s  125 t o  110 mm fork length1 
for each of the  five species of Paciiic salmon. an annotated opposable key, and a glossary are 

- .  B 
also included. 

INTRODUCTION 

- As adults, the five species2 of Pacific salmon 
of the genus O~zcorhynchus inhabiting western 
P:orth American waters are easily identified, 
but as subaduits or as smolts in silvery coloration. 
they are  less easily recognized. As juveniles less 
than 125 rnm (6 inches) in fork length (FL), they 
may be quite difficult to identify. In addition. 
characters by which presmolt juveniles can be 
distinmished may vary with aeographic area. 

Several keys for identification of juvenile 
salmon have been published. most of which uti- 
lize the number. lenoh.  and shape of the gill 
rakers on the first gill arch; number of pyloric 
caeca and hranchiostezals: and absence of parr 
marks. oi i f  present. their size and shape (Foer- 
ster  and Pritchard. 19:35: Schultz. 1936: Haig- 
Brown. 194'5: Clernens and \VilLy, 1961; WcPhail 
and Lindsey, 1970: Wiiimovsky.: 1. In addition to 

the above characters, the key in this paper em- 
phasizes and illustrates the distribution of those 
chrornatophores (usually melanophores) which 
are reliable enough to aid in the specific identi- 
fication of juveniles. 

This key describes the characters typical of 
presmolt juveniles of the five species of Pacific 
salmon in Alaska. The common names recom- 
mended by the American Fisher ies  Soc ie ty  
(Bailey et al.. 1970, p. 17) a re  used. despite the 
fact that other names appear to be in more Zen- 
era1 use. These other names are inserted in pa- 
rentheses after  their respective species. Trouts. 
Atlantic salmon ( S a l ~ n o  salat?. and some other 
.salrnonoids are included in the key because of 
their resemblance to Pacific salmon. 

Before presenting the key, it appears advisable 
to describe the equipment and mcthods I re- 
commend for preserviny specimens. 1nl)clinz 
specimens. and countin:, measurinz, and rcmo\-- 
in:: pa r t s  of specimens. so  tha t  those  not 
acquainted with my procetlures may more zc- 
curateiy and quickly itlcntify their material. 



R E C O M k l E N D E D  EQUIPMENT 

!,Iarir;iii.r.s: ?~!2cr.iiication in the rance of 4 
to30 will prove helptul in identification of juvenile 
salmon. .A binocular microscope havinr: such a 
range is the  most satisfactory, but  any type of 
mamii ier  of more than 4 power and less than 30 
mzy be used provided it is not necessary to  use 
one's hand to  hold it-usually both hands are 
needed to manipulate a specimen. In the  field. 
a binocular unit containing lenses inserted in a 
frame or  headstrap or  a jeweler's eye  magnifier 
(especially i f  one wears %lasses) may be used. 

Forceps: Four  o r  five inches long with straiqht 
o r  curved tips-for liftinq fins, holdinq back gill 
covers, etc. 

Scalpci: .4 sharp  blade an inch or  two lonq- 
for removing gill arches, openinq body .cavities. 
etc. 

Teasiltg ueedle: A needle inserted in a wooden 
o r  metal handle-for separating closely se t -g i lF  
rakers, etc. 

Dividers: F o r  measurina and comparinq var- 
ious body parts;  dividers in which one o r  both 
legs can be "broken" a r e  t he  most satisfactory. 

Scissors: About 6 inches long with the blades 
or 'cutting surface of about 1 inch. 

Ruler: Graduated in millimeters to measure 
fish l e n d h s  and parts: one which includes inches 
also desirable. 

PRESERVING SPECIMENS 

The p r e f u t  preserving of specimens cannot be 
too strongly emphasized. 3Iuch time is Iost in at-  
temprinc to identify improperly preserved fishes: 
it is only when properly preserved that  they map 
be rapidly and correctly identified. Frequentiy, 
juvenile salmon that  have died in nets become 
soft. blenched. and torn. For  the sake of accuracy 
it is better no t  t o  a t t e m p t  t o  ident i fy  such  
material. 

To  preserve juveniles. upon cnpture place them 
in a solution of 1 part Formalin to 9 parts water. 
If live fishes a r e  placed in too stronr: n Formalin 
solution. they may die with their moucl~s tvitlely 
n q p e  or  the chrorn~itopIlo~.cs may close su t i ~ h t l y  
a s  to be diificult to cictcct. If pl:~ccd in too tvenk 
a Formalin solution. the iislles l~ecome llieachetl 
anti soit ant1 may tfecolnuo.-;e. If iislles are  to I,e 
preserved for morc t h m  :I ye:lr lor perm;inentlyl, 

leave them in the Formalin s o l ~ t i o n  at Icast ! ~ : l i  
and if possible no lonqer than 4 mo. \Vhen iisn 
a r e  removed from the Formalin solution. soak 
them in water  for 24 to 48- hr: then place tkcm 
in a solution contain in^ TO?& ethyl aiconoi and 
30% w a t e r  o r  35% isopropyl  alcohol and  65% 
water,, .. . 

Do not crowd or  pack fishes in a container. 
especially if they are  alive o r  only recently dead. 
Fresh  fishes. if packed :a0 :!;.kt!-:. t?iill become 
permanently deformed upon hardcninq in F o r -  
malin. will be  bleached where their bodies come 
in close contact. o r  will decompose. A c o n r a i ~ ~ r  
is  too crowded if the fishes will not readily move 
a s  the contsiner is slowly rotated or  shaken. 
When sufficient .ro?m is allowed. identification 
will be facilitated because the fishes will harden 
without discoloring; bodies and fins will not bs 
deformed. twisted, o r  b r o k a ;  and the chro- 
matophores will remain nearly o r  fully open. 

LABELING SPECIMENS 

Labeling specimens fully and properly is of 
g r e a t  imporcance: unlabeied or  mislabeled speci- 
mens  a r e  of little o r  no value. Put  t he  label with 
the  specimens a t  the time the fishes a r e  pre- 
served. Label paper should rernain firm when 
we t  and should not become pulpy. Write  cleariy 
with pencil o r  permanent ink. recordina t h e  
followinq data. 

Field Number 

Use your own o r  a department number. A szt-  
isfactory method is to use the  first initial of y,~::: 
surname o r  your full surname. the last two diqits 
of t he  year, and your collection number. Thus. if 
Joe Brov.vn in 196'7 ?reserves his i i i ~ h  coiiecciar.. 
he  writes B-62-5 or  Brown-62-5: if for the Depart-  
ment  of Salmon 1nvestiaa:ions he {vrites. SI-62-5. 
When n departmental symt~ol  is usetl. it often is 
desirable for the collector to add his initials or  
name to the label. 

Name of Water Body and  Locality 

Use names on st:inrI;il-~l m2p.s. \Yhcncvt.r p05 
siblc. avoit1 tempornr!. or local n:irncs. such as  



Broivn's fishin:. camp. .An example of a brief but  
adequate rccordinr: is: Xlnska. Saknek River 
System. Ka tma i  S a t i o n a l  LIonument ,  B rooks  
Lake. 

Da te  

Inrlulic the month. tiny. and yea r  and. i f  per- 
tinent. the hour. 

The  foilowinr iitl(litiona1 information may b e  
needed at  times. 

-. 

M e t h o d  of C a p t u r e  

Describe type of gear  and size if significant. 
i.e.. seine (2  cm mesh), fry net  (1 cm mesh), trawl 
(1 cm bag). etc. 

T e m p e r a t u r e  - .- 
, .- 

Measure temperature of air and/or water. If 
water  is ice-covered, what  percent? 

O t h e r  W a t e r  Condit ions 

If a stream: estimate its. average width and 
masimum depth; if tidal and brackish, to what  

extent ;  d e v  of turbidity and source-niaciai 
silt. plankton. etc.: d e ~ e e  of gradient-low. 
moderate. o r  high: percentage of s t ream in pools. 
with o r  without current:. percentage of s t ream 
in riffles. whether flow is sluggish. moderate. 
o r  swift: dominant bottom types -sand. g n v e l .  
boulders. bedrock. muck. silt. etc.; aquatic u e q e  
t q i o n  -subr;nerged. emergent. o r  both (name 
dominant species o r  genera if known). If a lake 
or bay: s t a t e  whether fresh, brackish. o r  saline: 
if tidal, s ta te  to what extent; estimate size and 
possible depth; give degree of turbidity. type 
of bo t tom.  and  a m o u n t  a n d  k i n d s  of a q u a t -  
ic vegetation. 

' .. . . - _. - :-. ' 
. - .Z  .' 

R e m a r k s  1.: : ; 

Describe anything that may :lit1 in identification 
- -. 

of the  fishes, such as  peculiar markings. habits. 
o r  habitats. 

CHARACTERS USED IN 
IDENTIFYING SPECIES  

A juvenile salmon is shown in Figure 1 to  assist 
in recognizing and defining the  characters and 
the  counts and measurements used when keying 
out  a specimen. . 



First Gill Arch 

Beneath each gill cover are four fulls. formed 
gill arches; the first gill arch on either side is the 
part used for specific identification. X gill arch 
(Fig. 2) consists primarily of a bony central arch 
to which the gill rakers are attached anteriorly, 
the giIl filaments (lamellae) posteriorly. The gill 
rakers prevent solid substances such as  food from 
being carried out through the branchial clefts 
and protect the delicate gill filaments. The num- 
bers of gill rakers vary somewhat amon? indivi- 
duaIs of each species of salmon, but the difference 
in average number between some species is suf- 
ficiently great to enable one to use them as specific 
characters. 

The rakers on the gill arch may be counted as 
a unit, or the upper and lower limbs may be 
counted separately. The two limbs are joined 

ANTER I0 R 

4 

1 
POS 

ward. With a sharp scalpei. cut between :?? 
dorsal ends of the iirst x-.d seccnd arches. makinq 
a dcep incision parallel with them: then C U T  the 
remainder of the attxhrnont away. ;Xext r.ot 
the ventral attachment in the same manner: 
and when both ends are free, remove the arch. 
Great t a re  mus tae  taken so that all rudimentary 
rakers may be removed and counted. After fin- 
ishing the examination of the arch. reinsert it 
in the gill chamber for possible future esam- 
ination. 

Gill Raker and Eye Comparison 
- _ .  .. - _ C 

-.i- _ 
The 1on.qest rak'ers are compared with the 

length of the eye (Fig. 3). Kith dividers, obtain 
the measurement of the len.grh of the longest 
raker: then place one point of the dividers a t  
the anterior edge of the eye, the other extendine 

Fiaure ?.-First qill arch of >almtrn after removal from left 
gill chamber: 11 rill raker: 21 cill rakers attached to upper 
or  shorter limb of arch: :!I ell1 rakers attached to lorver or  
l o n ~ e r  limb of arch: -1) an$lr o l  arch liunctrun of the :wo 
limbs or bonest: .it gill filaments ~larna~ laa~:  t i 1  upper pulnt 
of arch attachment: 7 1  lorrer point tri arch attachment. 

a t  an angle. the upper being the shorter. Khcn 
a raker is situated astride the anqle. it is included 
in the lower limb count. When ail of the rakers 
on the arch are counted as n unit. a sinale number 
is given: otherwise, both limbs are recorded 
separately (the upper limb first), and then added. 
thus I:! + 20 = 32. 

The Rill rakers nearest the angle of the arch 
are  the longest: the rakers become proqressively 
shorter as  they approach the attachment ends 
of each arch. The rakers near the ends are often 

- 
rudimentary anti can I>c countetl only under 
ma.yniiic:l t ion. -- 

It may be difficult to count all of the rakers 
accurately while the first sill arch is in place, in 

-..which case it rsill I)e necessary to remove tKc 
F i ~ u r t -  :!.-l[tn;~tl t ~ i  . :~lmt~n. l ) t t 1 1 1 - 1 1  Iiltt.. ~ n a l i ~ . : ~ t ~ -  1h:t1 f118r. 

arch. To do this. turn i)aek or cut away yiii corer , i l l l l  , . I  rtl,.,.r , , .h,,.h hi. I ,,.t. .i,.ln l l j l  

as shown in Figure 3. Lift the first $11 arch up- :1~1.h i l l  l l ~ i ~ ~ l . .  
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to~vard  the opposite edce. Becnuse ti:? r d i e r  is 
shorter  than the eye 1en:th in juvenile salmon. 
i t  is simplest to  note where the raker  reaches 
in relation the pxpil. Like rcany body part 
ratios. the gill raker-eye size ratios chancye as 
the  juvenile salmon increases in 1en.qh. Fo r  
example. in specimens about 10 mrn FL, the lonq- 
e s t  raker  may be contained about 3 times the  
eye  len.$h, but in 110 mm specimens of the same 
species. t1:e raker may he contained only about 
2 times. This and o ther  proportional chances 
must  be considered. 

Anal Fin Measurement  a n d  Count  
To  compare the  lenqth of t he  fin base with the 

longest ray,  measure the  anal fin base with divid- 
ers; then project the posterior 1e.q of the dividers 
forward t o  t he  opposite tip of t he  lonqest ray 
as shown in Fi.gure 5 by dotted line. - .  .* 

In counting the  numbeP of rays  (Fig. 5 ) .  do not 
count those anteriormost ones which are less 
than half t he  len$h of t h e  longest rays, such as .  
those marked "0." Count all rays, such as  No. 1. 
.that a r e  half (or  more than half) the lenqth of 
t h e  Ionzest ray, takiny . g e a t  care to observe the 
last ray-No. 15 in Fi.;ure 5. T h e  last ray is usu- 
ally split to  its base and nppe,ars superiicially as  
two rays, bu t  it is in reality only one and should 
be  counted as  such. 

B ranch  iostegal Count 

A1 branchiostenals (Fig. ti), inciutlinc the small- 
est,  anteriormost ones are c o u n t e d . ' ~ s u a ! l ~  this 
may be accomplished satisfactorily only under  
ma~ i f i ca t i on . .  and with juveniles longer than 
40 %m FL. ?he branchiostecal cocat i j  1 : + ~ . . 3  

primarily as  an additional character in specimens 
otherwise difficult to identify, and is espec;?ll;r 
valuable in separating the  chinook salmon (us  ,-iiy 
15 or  16) from the coho salmon (usually 13 o r  14). 

Figure 6.-Ventral surface of head of salmon. Arrow points 
to one of 11 branchiuste-alb on lrtt side oi head. 

Pyloric Caeca Count4  

With a scalpel;' widely open the abdor i zn i  
cavity. Sever  the esopha<us 2s far  iorward a s  
possible; then cut off the intestine near the  poj i i -  
rior end of the stomach. The stomach and caeca 
can now be removed as  a uni t  t Fig .  i ) . ' .Gse 
m3,qification and teasinq needle a s  aids in count- 
in%. Counts of pyloric caeca are useful chirily 
as an ~ddi t iona l  cnaracter for questionable s;,;.i- 
mens, especially in s e p a r a t i n ~  the chinook salmon 
(more than 100 caeca! from :he coho s:.!rr.,:: 
(fe\ver than 901. 

Color Pat tern Variations 

Juvenile s:~lmon irom ccrr::iil !c.:Itcsr-; t,r : t t  

cert:iin staqes of developmenr rnxy h x v c  their 
parr marks or other markincs rn:~sked t)y :L 1)lu'ish- 

- 
'In the key.  I h a v r  u*c.tl ~)yIt~rir c:ce-v:~ caltlnt.: 111 rnv ,111-n. 

~ i l u s  ~ ~ u l ~ l i ~ h e e l  ;~rcolrnt< 4 1 1  I I I ~ Y V . :  :in11 c.- l~t .r~:~lly ~ h t .  rnslrc. 
recent 111rt.5. .,urh LI; C'It.~nt-11% .11111 \\'i!11\. 1 1!11i11 ;tncl ?.lctlh;rtl 
an11 I . i ~ i ~ l . t * >  I 1!17tIl. 



F i e u r e  7 . -  SIa.ior n o r t i ~ ~ n  of al imentary t r a c t  of salmon i~ irn 
pyloric caeca s p r e a d  a p a r t  p rc l )nra l i~ry  11, countinl: \ v ~ t h  -id 
of n rnarnif ier  and  teasin,: needle: 11 esophncus  I par t  oi  lr:: .r 
between  pharynx  and s tomach) .  2) stnrnach. :!'i pyloric :.-.:- 
tion with caeca. -1) intestine. 

. *<, . - .. . 

o r  greenish-silvery sheen, especially when they 
a r e  alive. T o  identify these fish, i t  may be nec- 
essary  to  preserve them first in Formalin t o  in- 
tensify their markings. 

Juveniles of one species from certain waters ,  
such a s  habitually turbid ones. may have their 
melanophores restricted in size o r  distribution, 
thereby resembling superficially another species. 
As  an example, coho salmon normally have the 
adipose and anal fins densely speckled with rath- 
er large melanophores. But in some specimens, 
t h e  mqlanophores may be reduced in size o r  
distribution. s o  that  coho salmon superiicialIy 
resemble chinook salmon. Conversely. juvenile 
chinook salmon may have the melanophores 
unusually numerous and well developed. thereby 
resembling coho salmon. To  avoid e r ror  in identi- 
f icat ion,  c o m p a r e  t h e  s ize a n d  n u m b e r  of 
melanophores on the fins with those on the body; 
if few and small on the body, they should be few 
and smalI on the  fins. 

Color variations also occur regionally. An ex- 
ample is the predorsal stripe in chinook salmon. 
which in fish from some tvarers is norm;~l!y a 
solid dark bar  in specimens less than SO mm FL: 
in chinook salmon in other waters the stripe 
may be reduced to a series of oblonK blotches. 

T h e  l e n ~ t h  when individuals attain smelt color- 
ation varies q e a t l y ,  both rexional ly a n d  in 
specimens from the same locaiitv; some fish of 

t h e  same species m a y  lose  p a r r  a n d  o t h e r  
presmolt markings when only half a s  large a s  
o the r  fish. 

HOW TO USE KEY 

Because of the  variations in morphoiozy ar.a 
i colorinz. it is advisable to u se  the key in con- 

junction with t he  f i p r e s  and plates and t a  check 
a larne combination of characters. I 

In  us in^ the key, first make certain your sneci- 
men is a Pacif ic  s a lmon  by examinin< chr 
characters under t h e  t w o  opposable  Krous.- 
labeled "I." S e x t .  note the absence or  presence 
of parr  marks (see sections "Combination oj "  
under  opposable groups 2 ) .  I! no par: n a r k s  a r e  
present  and pour specimen has not entered t h e  
silvery smolt s taxe,  it is probably a pink salmon, 
but  to  make sure. compare it with :he identifyin: 
characters between opposable groups 2 If p a r r  
marks  a r e  present, note the  absence or  presence 
of  melanophores on atfipase and anal fins ( s ee  
xroups ;I). I f  rncl~nopilores a rc  ut)seni. see 'sec- 
tions "C'r~trrlii~rir~iott rg"' un(1o. groups  1: i f  prcs-. 
ent.  see ' *C~~tt~t) i~r;rt i t~t~ o/'" scctions undcr crou:)s 
5. Decicle \vhic.I\ "Cr~rtri)it~;ttion I/'" most closcly 
fits your specimen, then verify it by cornparin: 
the  descriptions oi the  itientifyinc char:~cters  
for t!1e o~)po.5;ll)le <ra\l[)s. 

I 



KEY TO PRESMOLT JUVENILE SALMON 

Salmonoid fishes having fewer than 50 rays  in the dorsal fin (excludes gay l iny ) :  
s t ronq teeth on jaws and tongue rexclrrrles cizcses azd  whiteli:hes': nany  pyloiic 
caeca (excludes smelts. family Osmeridae): an axillary process or  scaly appenuaqe 
above pelvic fin (Fiz.  1, No. 14): an adipose f inqycloid scales; upper  jaw formed 
by both premaxillary and maxillary. ........................................... -1. 

Base of anal fin shorter than lonqest ray  (Fig. 5 ) .  Anal rays usually 9 to 14 (rarely 
8 o r  13). Giil rakers  norrna!ly fewer than  20 on first gill arch (Fig. 3). Dorsal 

l a  fin of larger juveniles of some species with several b l a c ~ i s h  spots. 
CHAR. TROUTS. ATLANTIC SXLLION. ............................ .Not in this key. 

Base of anal fin lo7zger than longest ray (Fig. 5 ) .  AnaI rays usually 13 to 17 (rarely 
12, 18, o r  19). Gill rakers  normally 20 to  40 on first  511 arch (rarely 19). Dorsal 

l b  fin of larger juveniles lack blackish spots  bu t  t ip  of fin may -be blackish. 
9 PACIFIC SXLhiON-genus Oncorl~ynchus. ......................................... .,. 

Combination ofi rVo p a r r  marks  on sides and no prominent specklings on back of 
presmolt juveniles. Usually no melamphores on anal and adipose fins; if melano- 

2a phores present, they a r e  few and very small, and if on adipose, a r e  restricted to 
its posterior. f ree edge. 

PINK (HUMPBACK) SALItlOX- 0. gorbuscha. ............................ .Plate 1. 

General development-Similar to chum salmon in that  yolk sac may not disappear 
untiI juvenile is more  than 34 mrn FL, af te r  which development toward smolt 
shape and coloration is rapid. When less than 50 mm FL. this species is simiiar 
t o  chum salmon in being more te re te  than t h e  sockeye, chinook. and coho saim- 
on: body depth  iminediately before dorsal fin usually more than 1.5 times head 
length. 

P a r r  marks-On!y species of salmon lacking par r  marks in the pre'smolt juveniie. 
Coloration of body - Presemed rnatenkl- In juveniles less than 40 rnrn FL. back 

is dark to lateral line and ventral half of body light when bicolored: dorsal third 
, of body is darkest. sides lighter, ventral third lightest (usually milky-white or  

silvery) when tricolored. Few o r  no melanophores on lower sides and helly. 
In juveniles more than 10 mm FL. bicolored o r  tricolored condition is normally 
not evident, the da rk  back liqhtenin: gradually downward to the  very liyht 
belly. Livi~tg specimens-Dorsal half of body bright bIuish or  g e e n i s h  with 
much silvery reflection: ventral half milky o r  silvery-white. 

Fins-Xnal and dorsal f i r s  a v e r a 3 n q  srnalier than in chum salmon: these iins 
in this species and in chum salmon distinctly smaller than in sockeye. chinook. 
o r  coho salmon. I n  specimens less than 10 mm FL the Ionzest anal ray, n-hen 
measured into head l engh .  extends from tip of snout to about center  oi e!.e: 
in larzer prcsmolt juveniles. this measurement extends from tip of snout to 
anterior half of eye. .Ann[ rays u.su:illy 11 to 16 (extremes 13 to 171. Dor.s;ii r . ; ~  
has ielr- speci.rllnzs and only a slixht tendency toward a tlnrk anterior etlze in ... 
.)uveniles less than JO mm FL: over 20 mm. blackish anterior edce  11ecorne.s pro- 
nounced and tip of fin dusky. C;irtr/;~i/i.,l has speckling confined to h sn l  half 

' in juveniles less th;in 50 mm: tvitrl incrensinz lenrth of juveniles. spccklinzs 
appear  a l o n ~  r3ys. and  in I n r ~ e  p re smol t  juveniles  l o l ~ e s  Lend to he rome  
blackish. 



.G, 

FL 25-35 Mht -. \.. 

Plate 1.-Pink salmon. 



Gill rakers  (see Fix. 4) -E!even to fourteen on upper limb, 11 to 19 on lo~ver.  torn1 
usually ranging between 2: and 33 iestremes 25 and 35); rakers  slender znti 
ra ther  long; most simiiar in size and number to sockeye salmon but shorter  
and usually fewer (normzlly less than 31). 

Pyioric caeca-Usually 130 to  195 (extremes 95 to 521); slender and rather  10n.r: 
differ suificiently in numbers irom coho and sockeye salmqn, which have ietver 

<. 

than 100, to be a distinct zid in spsciiic identificzrion. 
Branchiostegal rays-Usually I 1  to 14 (rarely 10 or  15); average number less than 

in other  species, almost invariably !ess than in chinook salmon, tvhich usu~.!Iy 
has 15 to 18 (rare!y 14). 

Scales in lateral line-;,lore ::?an 1'70, more than in any other  of the Paciiic ssIm- 
on: lateral line scale counts may be obtained under  magnificntion in specimens : 
longer than 60 mm FL. 

Habits-Shortest life span of any species, between 18mo and 2 yr. Only a com- 
paratively small proportion of adults make extended ~'i&ilat(on in fresh water.  
Majority spawn in fresh waters  within a shor t  distance of brackish water  or in 
intertidal waters. Many young enter  brackish o r  salt  waters  within a few hours 
o r  days  after emerging from redds, and comparatively few a re  found in fresh 
water  when more than 45 mm FL. 

.- 
Combi~lation of: Both p a r r  marks  on sides'and dark  s p o t t i n g ~  on back usually obvious 

in l i v i n ~ ,  presmolt juveniles and always in preserved specimens under  maqniii- 
2b cation (may be faint in fishes from turbid waters ) ;  par r  marks become faint and 

disappear a s  juvenile assumes smolt coloration .................................. .3. 

ijTo melanophores normally present on adipose and anal fins of presmolt juveniles. 
o r  if present. few and qui te  small. Pnrr  marks occupy a larger  area above lateral 

3a line than below it, and  in some specimens anterior par r  marks may be aIizost 
entirely above the  lateral line. 

CHUM XSD SOCKEYE SXLLIOS. .  ....................... .: ................... 

Melanophores normally obvious on adipose fin in living specimens and always in pre- 
served specimens under mn.gniiication (may be indistinct in juveniles from siity 

3b waters).  Xnteriormost par r  marks appear to  occupy as  Iarze lor almost a s  lar:e, 
an area below lateral line a s  above it; these parr  marks a r e  usually larye, Ion:, 
and wide. 

CHISOOK XXD COHO S.L\LSIOS.. ............................................... -5. 

Co~rcl~irt;~tiorl oj:  Gill rakers  19 to 26 laveraze 23). notably fezver and mzch s l i o r~e r  
than in sockeye salmon, which have more than 23. Xormally ?to melanophores on 
adipose and anal fins. Anterior squarish (quadrate) parr  marks situated almost 

3a o r  entirely above lateral line in specimens less than 30 mm FL: in presmolt ju- 
1rr01v venilcs more thnn 50 rnrn FL. anterior parr marks tend to be loni. and very n.. 

and sometimes rnny cxrcnd \veil helotv latcrr~l line. - - - CIIL'JI (DOC,) S X L l I O S  -0. kctn .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .P!;itc 2. 
General clevelopmcnt -Similar to pink salmon in that yolk sac may not disappe:~r 
. until juvenile is more thnn 31 mm EL. a f t e r  ~vhich development toivnrti srnolt 

shape is rapid. Xlso similar to pink salmon in be in^ more terete Itvhen Icss thxn 
50 mm FL) tll:~n tile socktyc. cl~inook, an(! coho salmon: i,o(ly tlepth imrnctlintcly 

\ 

before tlorsnl fin usu;ll!y 1.5 to 1.8 times hc~icl Icncth. 



Plate ?.-Churn salmon. 



P a r r  marks-Anterior par r  r , a rks  in specimens less than 50 mm FL are rnore 
squarisn (quadrate)  and do noc extend qui te  s o  far below lateral line as  in sock- 
eye  salmon: in presmolt juveniles more than 50 mm FL,  par r  marks tend to be- 
come lonqer and more narrow than in sockeye salmon, and some tend to extend '- 

well below lateral line. 
Coloration cf tut:y-?t.;serccd :;;a:;,-;l;-Dorsai ridge s tr ipe usuaily present.  

sometimes a series of blotches in juveniles less %an 50 mm FL,  becominrr h i n t  
o r  disappearing in presmolt juveniles more than 50 mm FL;  a prominent irreq- 
ular row of spots and blctchizqs between dorsal ridge and upper edge of pa r r  
marks, these usually most distincc in specimens between 34 and 50 mm, oiten 
fadinq or disappearin? in larger juveniles. Li~ving specimerzs-hlarkinqs may 
be obscured by greenish o r  bluish overcast of dorsal half of body and whitish or  
silverish sheen of ventral half. 

Fins-Anal and dorsal fins small, averaqinq sliqhtly larger  in size than those oi 
pink salmon and averaging considerably smaller in height and area than chose 
of sockeye salmon. Lenqth of l o n ~ e s t  a n d  ray,  when measur.ed from snouc t o  
eye, reaches to, o r  almost to. center ot' eye; in sockeye salmon this measurement 
usually extends well beyond center  of eye. Anal rays usually 13 o r  14 (extremes 
13 to 17). Dorsal fin has few o r  no distinct spottings in specimens less than 50 
mm FL; in larger presmolt juvenile%a dusky spot develops on tip. Caudal jin 
has faint spots largely confined to  basal half in juveniles less than 50 mm FL: 
in larger juveniles lobes become blackish. 

GiI1 rakers  (see Fig. 4)-Seven to twelve on upper  limb, 12 to 19 on lower, total 
usually ranging between 20 and 26 (extremes 19 to  30); rakers blunt and short.  
in sharp  contrast t o  thinner. longer, and more numerous rakers of sockeye 
salmon, which has 30 to 39. 

Pyloric caeca-Usually 160 to 185 (extremes 140 to 219); differ sufficiently in 
numbers from sockeye and coho salmon, which usually have fewer than 100, 

- to  be an aid in specific identification. 
Branchiostegal rays-Usually 13 or  11 (extremes 12 to  161: of value primzriiy in 

separat inz this species from chinook salmon, which ~ e n e r a l l y  has more than 15. 
Scales in lateral line-Between 125 and 153: of value chiefly in separating this 

species from pink salmon. 
, Habits-Life span usually 3 to 3 yr. for majority, 1 yr, some less than 3 yr. Jacks 

may occur. Majority spawn in fresh waters only a comparatively short distance 
from brackish water  o r  in intertidal tvarers. l l any  younc enter  brackish or salt  
waters  very shortly a f te r  emercring from redd. and few juveniles a re  fourxi in 
fresh waters when more than 45 mm FL. 

Combinatiotl o i :  Gill rakers  30 to 39 (averaqe 36): notably more numerous. lonyer. 
and more slender than in chum salmon. which have fewer than 27. Normally no 
melanophores on adipose and anal fins. Anterior par r  marks more r e c t a n ~ l a r  

4b than squarish in outline in specimens less than 45 mm FL and sometimes extend 
as much as  a third to a half below lateral lirle: these oblonr: parr marks tenti to 
shorten in presmolt juveniles more than 50 mm FL and to be mostly above lateral 
line. 

= 
SOCKEYE I R E D )  S X L ~ I O S  - n. I I ~ A ; , .  . . . . . ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P l s t ~  :. - General deveiopmcnt-Yolk sac usually disappears. except for trace. beiore ju- 

: .  venilcs ~.e:tcli :{I) Inm FL. uutly tlccptsr ant1 species mu1.c 3l;~l)-siilctl in  211 prc- 
smoit lenztlls than in c.htlm anti Ilink salmons-l)otiy tlcpth imrnct1i:ltcly lrtbiorc 

I dorsal f i n  usually less than 1.5 times heat1 lenqth. 
Pa r r  marks - See "C'ottt ~I;~I; , I ; I , I I  1 , i "  :~L)ove. 





Coloration of body -Pt.csc~-~.cri trlatcr-ilil-Dorsal ridce usunlly contains a series 
of more or  less discinct snots in specimens less than 35 mrn FL. hecominz more 
coniluent in fishes betiveen 40 and 35 mm F L  and sometimes merginz into a 
dusky bar: in presmolt i11~:enilrs over 60 mm FL. spots  or  bars may disappear; 
after ivhich a series of roundish spots become npparsnt on both sides of. and 
adjacent to. dorsal ridge. especially tha t  portion behind dorsal fin; in addition 
to  these spots. in i i~+*s T?r? than 335 mm FL. &other  foti~itudinal row of spots 
develops between dorsal ridge and upper  halves of parr marks. Livi11.q sspeci- 
me~rs-3Iarkinrs may b e  obscured by zreenish o r  bluish overcast of dorsal 
half of body and whitish o r  silverish sheen of ventral haif. 

Fins-.Anal and dorsal fins average Iarzer in h e i ~ h t  and area than in chum and 
pink salmon. L e n g h  of lonaest anal ray, when measured from snout to-eye;  
reaches usually from snout to beyond center  of eye. Anal rays usually 14 to 16 
(extremes 13 to 16). Dors;ll fin normally has few. or  no distinct specklines in 
specimens less than ti0 mm FL; a ra ther  faint dorsal.spqt; develops in larger 
presmolt juveniles in upper  portion of fin. the  fin beinq:bdrdered on its free 
edges with whitish ( see  lowest i i c r e ,  Plate  3). Caudal ]'in has few speckiines 
on basal half, the  lobes having few o r  no meianophores, even in rather  large 
juveniles. 

Gill rakers (see Fig. 4) -Twelve to  siyteen on upper  limb, 18 to 23 on loiieer. total 
usually ranging between 32 and-37(extremes 30 to 39): rakers long and slender, 
averaginq longer than in any other  species, in sharp  contrast to fewer, blunter 
rakers  of chum salmon. which has 19 to  30. 

Pyloric caeca-Usually 65 to  95 (extremes 45 to  115); usually considerably fewer 
than in pink, chum, and chinook salmon. and a v e r a ~ i n ~  more  than  in coho 
salmon. 

Branchiosteaal rays-Usually 13 to 15 (extremes 11 to 16): of value chieiiy in 
separating this species from chinook salmon. which averaxe more. 

Scales in lateral line-Between 123 and 1-10; oi value chiefly in separatinx this 
species from pink salmon, which has a hiqher number. 

Habits-Life span usually 4 o r  5 yr, some only 3. Jacks may bccur. ?,Iajori~:~. oi 
individuals highly m i ~ a c o r y .  Adults usually spaivn in streams tributary to  
lakes; a small minority spawn in s treams without a lake. in lake outlets. o r  on 
lake heaches. After risinz from redd. younq move downstream rather rapidly 
to n lake. remaininz usually 1. sometimes 2.  and rarely 3 y r  in fresh y a t e r  be- 
fore enterinz brackish o r  salt  water. 

Contbi,tation of: 1Ielanophores on adipose fin usually most numerous on posterior 
half and generally forminz s dark border (see Plate 1); anterior half of adipose 
with few melanophores or none. .Anal fin with few melanophores o r  ncne. but  when 

5a melanophores are present. oiten quite Iarze. Tip oi dorsal fin and lobes of c:~udnl 
fin darker in larger presmolr juveniles. 

CI I ISOOK [ I < I S G )  S.ALlIOS-0. ~ s l ~ ; r r ~ . ! ~ ! . ~ c . l ~ ; r .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Flare -1. 
Ccncrnl cleveloprnent -Yolk sac usu:llly disnppcnrs or  is retlucetl to trncc hciore 

.i~t\.i~tiiIt~s I.C%:I~*II : ; Z  mm r x .  Cotly tIet~11vr ; i t l i l  specit>+ more sl;~i~-sitIctl, it1 :::I i)re- - - .- . .  ~ m o l t  ic~lc,.rlls t11:1n in chr~m :~ntl pink s;ilrnon: !jotly tlcpt!l irnmctli;~~cly I)t.iorc - tforsal l i t 1  ~~su; i l ly  Icss th;tn 1.5 times Ilc:itl Icncth (ran:e 1.1 Lo 1.3). 
P;irr m;~r.ks-:\l~nost inv:lrial,Iy rcctanq,.ul;lr :mci Ion: vertically: m:lrks usually 

sit11:itccI c ~ c j ~ t i c i i s ~ : ~ ~ i t  oti c;lcl~ sidle oi I;ltcl.:ll line: tl;~rk i)at-r rnurks ant1 other  

( ~ i ~ : ~ ~ - k i ~ i x s  cot1tr:lst ~11;trl)ly tv i t l l  Ii:il~t~~- t~;~rk:~.ottn~l oi 111~ly it1 >onicb Iivin: ; ~ n d  
1110r;t ~ ) ~ * ~ * s c ~ t . t , ~ ~ r l  .-l,ccinlc~ls. 
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Plate 4. - Cliinook salmon. 



Color3tio:; of t ~o~ iy -P , . c sc~ .~ . c~ t i  r,ratt,t-irli-Backzround color of bod. <encrzi!)- 
much l i ~ n t e r  than body color oi coho salmon, usually c o n t r ~ s t i n z  sharply with 
dark dorsal s t r ipe or  s p o ~ t i n z ,  parr  marks. and prominent dorsal spotcinzs; 
blackish band nstricie ciorzal ricze usually bold and unbroken in specir;.,eRj 
less than $0 mm F L  and especially on ridcre before dorsal fin: in larzer juveniles 
dorsal band often breaks up into series of q o t s ,  disappearing in larzer  pre- 
smolts ns o ther  spottings on dorsal half of h o t c  become b o r e  numerous and tlis- 
tinct: spottinqs between dorsal ridge and pnrr marks absent in iishes less i.ilan 
35 mm FL. developing rapidly thereafter into many larze and small spots and 
incrensinz in numbers as  juveniles approach smolt staqe. Living specimens-  
P a r r  marks and ocher markinys n a y  be obscured by bluish-silvery color of dor- 
sal half of body and silvery sheen of ventral half. 

Fins- Anal and dorsal fins averaqinz considerably larger in area than those of the  
chum and pink salmon and slightly la rzer  than in the sockeye salmon: lengrh 
of Ionzest anal rays. when measured into head Ien,qth, reachinq from snout tip 
to  beyond posterior edge of pupil and sometimes beyond:pbsterior e d ~ e  oi  eye: 
distal edge of anal sli,rrhtly falcate in specimens more t h in  40 mrn FL but a:.er- 
aging less falcate than does t he  free ed.qe of the  anal oi the coho salmon. Anal 
rays  15 to 19, averaging hizher in number than in any other species. Dorsal 
fin in young less than 60 mm FL usually has few or  no distinct spottings, a black- 
ish spot  developing in the  upper portion of the  fin as the juveniIes approach 
t h e  smolt staae (see Plate  4). Caudal fin has comparatively few melanophores 
ra ther  generally distributed in the, smaller individuals, the lobes darken in^ 
a s  t he  fishes approach the  presmolt s taze.  

Gill rakers  (see Fig. 4) -Seven to twelve on upper limb, 10 to 16 on lower, total 
usually ranging between 20 and 35 (extremes 19 to 28); rakers short and simiiar 
in size and number to  chum and coho salmon. 

Pyloric caeca-Usually 1110 to  1% (extremes 90 to 240); of value in sepamtinz this 
species from coho salmon. which normaily has fewer than 83. 

Branchiostegal rays-Usually 16 to 18 (extremes 13 to 191: ar.er3l:e number ,nre:tt- 
e r  than in any other  species. 

Scales in Izteral line-Bet\veen 132 and 133; usually oi  most value in separatinr: . 
this species from pink salmon. 

Habits-Life span 2 to 8 yr ,  usually 4 to 6. Jacks may occur. X portion oi the  j~ 
veniles enter  salt  water  duriny first year  oi life: remaintier stay in fresh il:aters 
more than 1 y r  but  rnreiy 2 yr. Juveniles of prcsmolt stage founti in fresh x a -  
te rs  when as  lonq as  150 m n  FL. 

Conzbhcltiort oj :  Slelanophores usually numerous and rather evenly tlistrii~uted on 
adipose iin: occasionaily in i a r ~ e r  juveniles. posterior or free etlc,.e may !:ti ti::r!;er 
than remainder. therebj- r e s e m b l i ~ g  somewhat melanophore tlistri1)tition on atli- 
pose of  chicook saimon. Anal fin in specimens Iarzer than 30 mm FL more Ialcatc 
and anterior tip more pronouncctl than in othcr species, includinl: chinolk salmun: 
in all except smal!est specimens. anterior or  leatiin!: edze of an:d f in  is \shiri.sn. 

- .- with n dark bar parniicl nnti ~)ostc.rior to it: rem:tinir.y. po..;tc.rior ;]or:ior~ ~i iin 
". usunll!. al)untf:~nr!!-' sl~r~cklerl ~v i th  m e l a n o p l i o r ~ ~  tbsrcl)t i ~ ~ r  tIi..;~;tl ;111( i  l,l,.;rrbr.iol. 

edges (see Platc 5 ) .  



Plnte 5 .  -Coho salmon. 



smolt lenqths than in chum and pink salmon: body depth immediately beiorc 
dorsal fin usuuily less than 1.5 times head length ( ranze  0.0 to 1.3). 

P a r r  marks-Anterior par r  marks always large and lonq vertically, their upp,er 
and lower ends more rounded than rectangular-shaped parr  marks of chinook 
salmon: marks usually situated equidistant on each side of lateral line: usually 
less contrast between color of parr  marks  agd body than in chinook salmon. 

Coloration of body -Presen.ed ma tend - In  all but  smil lest  specirner.~, contr-,~: 
between all body marks and back,qound color of body is not as pronounced a s  
in other  species: dark bar  alona dorsal ridge usually distinct and unbroken in 
j u v e n i ! ~ ~  less thnn 50 mm FL, brenl-:inr u p  into spots o r  disappear in^ in larger  
specimens; back spottings on both sides of dorsal ridge usually promjnent in 
all except smallest specimens; spots between par r  marks often elonzate and 
extending downward between them. sometimes to lateral line (see bottom fic- 
ure. Plate 5 ) ;  spots  on dorsal half of body often increase in number and/or de- 
crease in size as individuals approach smol t s t ake ;  . Liy jng  specinrens- P a r r  
marks  and o ther  body markings may be  obscured by dark coloration oi body o r  
by bluish sheen. 

Fins- Anal and adipose fins described under  "Combination of" (this section). Anal 
rays  usually 13 o r  14 (extremes 13 to  16). Dorsal f irr  has comparatively few 
melanophores scat tered over  iLm smallest specimens: in those more than 32 
m m  FL the  number of melanophores increases, especially on or  adjacent to an- 
terior or  leading edge: this results in a dark  bar  along the  anterior edge behind 
which melanophores a r e  ra ther  evenly distributed; as  fishes approach presmolt 
stage. a white anter ior  (or  lead in^) edge  and a whitish tip develops, follo~ved 
by  a dark parallel ba r  (see bottom figure, Plate 5 ) .  Caudal jirr has rather even 
distribution of melanophores along rays in all except smallest younz, this in- 
creasing in color intensity and number a s  fish increases in size. 

Gill rakers  (see Fig. 4)-Eight to thirteen on upper limb. 9 ' to  1-4 on loiver, total 
number usually ranginz between 19 and 27 (extremes 18 to 27): rakers short 
and rather  similar in size and number to  chum and chinook salmon. , 

Pyloric caecs-Usually 50 to 85 (extremes 45 to 114): of value in separarinz this 
species from chinook. pink. and chum salmon. which normally have more than . 
100. 

Branchiostesal rays - Usually 12 o r  11 (extremes 1 2 t o  15) : averaqe number less 
than in chinook salmon. which normzily has 15 o r  more. 

Scales in lateral line-Between 120 and 110 (averaqe 128): usually averayinq 
fewer than in any other  species. 

Habits-Life span 2 to 1 yr. Jacks map occur. SIajority appear to spend 1 or  2 y r  
in fresh ivaters, a few 3 yr. Some juveniles in presmolt s taqe are found in fresh 
waters  when 150 mm FL. 



GLOSSARY 

Adipose jir~ A fleshy, finlike, rayless s t ructure 
situated on dorsal ridge between dorsal and 
caudal fins (Fig. 1, No. 6 ) .  

Arral f i ~  The  fin situated medially and imme- 
diately behind vent between posterior end of 
abdomen and anterior end of caudal peduncle 
(Fig. 1, No. 16). 

Axiltnry process or  scale An nccessory en!?.r~?d 
9 .  

SCLU ,t;~cneu i O  upper 0;' r x z r l ~ r  base 6; 
pelvic fin (Fig. 1. No. 11). -I 

Gill openirig Opening between opercle or  gil! 
cover and side of head. 

Branchiostegals o r  branchiostegal rays Elon- 
gated bones arranged fanwise within branchi- 
ostegal membranes. situated on ventral edge 
of gill covers (Fig. 6). 

Caudal fin Terminal or  tail fin of fishes (Fig. 
1, No. 12,). 

Caudal pedu?zcle Tha t  region of body betwee? 
base of posterior ray of anal fin and base of 
caudal fin (Fig. 1, No. 11). 

Chromatophores CoIor cells which under  con- 
trol of sympathetic nervous system can be 
altered in shape, producing color changes. 

Cycloid scales Smooth-edged scaIes of soft- 
rayed fishes having an evenly curved posterior 
border devoid of minute spines. 

Dorsal fin I n  salmons, a single fin composed 
of rays situated dorsally on body approximacely 
halfway between head and tail (Fig. 1. No. 1). 

Dorsal ridge Apex or  dorsal junction of left and 
r ightsides of body; dorsal and adipose fins a r e  
situated on this ridge !Fix. 1, S o .  2-61. 

Dorsal stripe A band on dorsal ridge which is 
Iighter or darker  than adjacent areas. 

Falcate Curved like a sickle; a fin is falcate 
when its distal edge is concave. h a v i n ~  middie 
rays shorter  than anterior and usually pos- 
terior r3ys. 

Filulnert ts See  gill fiI.21nc,lts. 
Fork le~iqtlr Distance in n s t r n i ~ h t  line from 

anteriormost part of tip of upper jnn- or snout 
of juvenile salmons to apex of nnzle protiuccti 
by two lo\)es oi cnudn! iin  fix. 1. SO.  1). 

Gill i ~ ) . ~ l t  Brnnchi:~I skeleton ;yhicll conc:lin~ 
gill rakers nncl xi11 f i laments ,  o r  Ismcllae 
(Fiz. 2 ) .  

G L C  I ,  o , 1 Lnl-y.rc, \.el.!. 
flat. thin bones on eacli side oi heari \vhicfl 

cover gills (see Fig. .3, which has the major 
portion of t he  gill cocrer re.-ovetil. 

Gill fili~rnents (larneilae) Pleated folds of skin, 
richly supplied with blood vessels; attached 
t o  posterior edge of gill arch IFiz. 2, S o .  3). 

Gill rakers Projections on anterior edge oi  first 
gill arch (Fig: 2, No. 1). 

~ e a z i e n ~ t h  Distance in a straiqhc line from 
anteriormost part of upper jaw o r  snout to  
posterior marxin of opercle (Fig. 1. No. 2). . . . . 

.r-'y;~~~:i! C G T . : ~ ~ ~ X  3 ;  :.----:.~ei! ::?.c :::,-.i b ~ : :  .- 
of last  few vertebrae which support cauciai 
fins in certain fishes. 

Jack Precocious male saImon which spawn af te r  
spending a,year:or two less in the  ocean than  
t h e  majorit?. of-individuals; they are notably 
smaller than h e r a g e  size of spawning mn,!es 
of their  species. 

Jurelrile As used here, a salmon between 25 and 
110 mrn FL which has not entered smolt s tage.  

Larnellae See  gill filaments. 
Lateral line A line formed by a series of sen- 

sory  tubes and pores extendina along sides 
. f rom head t o  tail (Fig. 1, No. 10). 

Lotcr.al li7le .~cnle cnunt A count of pored scales 
from firs t  scale on body behind head poste- 
riorly to above hypural. 

lCIeiarzophorc.s Chromatophores rvi~h dark o r  
black pigment. . 

pnl7 ?narks Squarish or  oblon: blotches or  
pizmented areas  along sides o'f presmolt saim,,- 
nids (Fiz. 1. NO. 9). 

Pectorrli ~ Y n s  Anterior or uppermost of paired 
fins of fishes. one on each side oi i~ ruas t  imKe- 
diately behind head [Fix. 1, So .  13). 

Pelric 1i'n.y A ventral pair of fins. ~ h r l o z i r . - : ~  
in salmonids (Fiq. I. So .  13j. 

Postdorsnl ~-id,qe That  portion of dorsal ridzc 
behind dorsai fin (Fig. 1. No. 5 ) .  

P/.ccio~..srll l-irlac. That  portion oi tlorsal r id re  
before dorsal fin (Fiz. 1. So. 3). 

Pt.est~iol& X juvenile salmon with parr marks: 
in pink salmon. which lack pnrr marks. tle- 
marc:ltion 1)ctn.een a orcsmolt :~ncl smelt is 
slicht. riiiferinr: c h i e l l  in I;litc.r's m o r e  
actult sh:~pc. 

' I '  I '  L Opcninz in iris oi cyc 1)y ~vhicri 
ligllt rcacncs retinx. I t  is circular in fishes IFic. 
1, so. 7 ) .  

f ' ! / / ~ r ~ ' c -  c. ; rc~. i i  Fillz,rc~.likc tlivcl-~icul;~, usu:~lly 
ginntlular. \vllich c)l,cn i n t o  a l i .~cn r :~ ry  c;~n;:i 
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ABSTRACT 

a ion A key is presented with descriptive illustrations to help in field identific t '  
cf live, juvenile salinonids in fresh waters of the Pacific Northwest. Other juve- 
nile fish that  may be mistakenly identified as salmonids are included. 

Species identification of live, anadromous 
juvenile sn l i~~oi~ ids  is frequently a problem to 
the fie!d biologist. The pur11'ose of this key 
is to list and illustrate the esternal character- 
istics which ~t-ill expedite field identific a t '  ion 
of juvenile salmonids in the Pacific Nortltnrest. 

Five species of Pacific salmon (pink, chum, 
sockeye, chinook, aria coho); four species of 
trout (cutthroat, brown, Dolly Val-den, and 
rainbow or steelhead) ; and other juvenile and 
adult fish ' that  mu)- be mistaken for salmon or  
trout in fresh u-ater are described in this key. 

USE OF KEY 

The cliaracteibistics for identification iu.e list- 
ed in a series of alternative statements, some - 
of wVhich a rc  illustrated. To use the key, cs-  
amine the first stitt~l!lelit; if nl)p!icable, pro- 
ceed to the liest and continue to successive 
stateil~ents until the sl~ecies is ictelitified. If 
a st:itenic~it is not ;tl);)lic:tblc, pass to  the xltcr- 

native characteristics indicated by numbers in 
parentheses (numbers on the drawings corres- 
pond to numbers of statements in the key). 
Continue in this manner until the specimen is 
identified. Some esternal characteristics a r e  
positive separating features (marked with as- 
terisk), whereas others a re  not. Therefore, two 
or  more statements should be considered before 
final rejection. If a precise identification can- 
not be made using the external ciiaracteristics 
-and the fish can be sacrificed, a positive ident- 
ification call usually be made from internal 
features (marked with double asterisks). X 
bibliography of Iteys that  utilize more descrip- 
tive internal characteristics is included in this 
paller. 

KEY 

1. (47) Adipose fin and scales present. 
(Fig. 1) 

2. (:IS) Fleshy nppendage a t  base of pelvic 
fins present. 

3. (-19) hIo~ith large, reaching a t  least to 
center of eye. 

Fanlily Salmonidne 



Vomer 

fin . -  pelvic oppe6doqe fin 
fin 

F igure  1.-X hypotlletical salmonid showing esterilal characteristics. 

4. (17) Anal fin higher than long, with 8 to 
12 developed rays (Fig. 2A) 

5. (52) *Teeth on head and shaft  of vomer. 
(Fig. 8dj 

Genus Salmo G e n u s  O n c o r h y n c h u s  

Figure 2.-Anal fins: (21) Trout, genus Snlt t to;  (13) Pacif ic  salmon, genus O ~ ~ c o ~ r l r y ~ t c h ~ i s .  TIE two drawings 
show iliffcrcnces in s t ructure and fin r a y  count. (So tc  tha t  the Icngth of thc anal  fin is its overall basal Icngth, 
and its height is tha t  tl istmce from the origin of the fin to the tip of the anterior lobe. In counting fin rays, in- 
clutlc only those which originate from the  base and tcrminatc a t  thc outer margin of the fin or a r e  half a s  long 
a s  [or g rea te r  than] the longest ray.) 



SHAFT OF VOMER 

A 6 

Figure 3.-Location of (lentition in  ( A )  the roof and (B) the floor of the mouth of salmonid fishes. (Presence o r  
absence of teeth on thc vomcr o r  tongue may be detcrnlinctl by use of the little linger or  a blunt instrument. The 
small hyoid teeth s t  the base of the tongue a r e  located between the gill arches of the lower jaw and a r e  difficult 
to find.) 

6. (18) Dorsal fin with large dark spots. 
Trout 
Genus Snlmo 

7. (53) Adipose fin not orange; no row of 
pale round s l~o t s  along lateral line. 

8. (12) *Small hyoid teeth a t  base of tongue. 
(Fig. 3B) 

9. (13) Not more than five parr  marks on 
xid-dorsc! ahcad of dorsal fin. 

10. (14) 3Iaxillary reaching past posterior 
margin of eye. 

11. (15) Red or  yel l~\ \~ish  hyoid mark under 
lower jaw. Tail usually black spotted. 

Cutthroat trout 

16. (20) P a r r  marks almost round. 
Rainbow o r  

steelhead trout 
(Salslzo gairdneri) 

lo 9 6 (SaZmo chrlii) 
I r \ 

17. (4) Anal fin longer than high, with 1 3  
or  more developed rays. (Fig. 2B) 

18. (6) Dorsal fin without large dark spots, 
may be black tipped. 

Pacific salmon 
Genus O ~ ~ c o r h y ~ z c h z ~  

12. (8) *No teeth a t  base of tongue. 
13. (9) Five to 10 piu'r marks along mid-dor- 

sal ridge allend of dorsal fin. 
14. (10) i\Iaxill;u.y short, not rencl~ing past 

posterior mt~rgin  of eye. 
15. (11) No I~yoid marlc under Iotver jaw. Few 

o r  no s ~ o t s  on tail. 

19. (20) No parr  marks. Fry leave fresh 
water while small-approximately 
1.75 inches (45 mm) long. 

Pink salmon 
(0. gorbzlscha) 



20. (1G) P a r r  marks present as vertical bars 
or  oval spots. 

21. (30) P a r r  marks short, estending litt!e, 
if any. Ijelow lateral line. 

22. ( 2 5 )  Gill rakers on first arch, 19 to 26. 
** Pyloric caeca, 140 to 186. 

23. (26) P a r r  marks faint. Sides below lat- 
eral line iridescent green. 

24. (27) Small when migrating from fresh 
water, apl~roximately 1.5 inches (40 
mm) long. 

Chum salmon 

25. (22) Gill rakers on first arch, 30 to 40. 
**Pyloric caeca 60 to 115. 

26. (23) P a r r  marks usually sharply defined. 
Sides below lateral line  silver^? J Y not 
iridescent green. 

27. (24) Relatively large when migrating 
- from fresh water, approximately 3 
to 5 inches (80 to 126 mm) long. 

28. (31) Gill ralcers long and. slender, more 
than 89 on first arch. 

29. (32) Adipose fin clear, not pigmented. 
, Sockeye salmon 

(0. nerka) 

30. (21) Pnrr  mnrks Inrgc, vertical bars cen- 
tered by lateral line. 

31. (28) **Gill r:tkers short and thick, fewer 
tllall 29 on first arch. 

32. (('39) Xdi~~ose  fin a t  least partially pig- 
mented. 

33. (40) **Plyloric caeca more than 90. 
34. (41) P a r r  marlis broader than interspaces. 
35. (43) Anterior rays of anal fin not dis- 

tinctly longer than rest, not white 
edged. 

36. (43) ,Anal fin not ~~i~grnented. 
37. (4.1) Black spots, when present, on both 

lobes of caudal fin. 
38. (45) Adipose fin not completely mottled, 

clear area a t  anterior base of fin.. 
39. (46) Black gums along base of lo\ver teeth. 

Chinook salmon 
(0. tsiurzoytsciuL) 

40. (33) **Plyloric caeca less than 80. 
41. (34) P a r r  marks narrower than inter- 

. spaces. 
42. (35) Anterior rays of anal fin elongated; 

when depressed they extend to base 
of last ray. (Fig. 2B) 

43. (36) Anal fin pigmented between rays, re- 
sulting in black banding. 

44. (37) Black spots, \{-hen present, on upper 
lobe of caudal. 

45. (35) Adil~ose fin completely pigmented. 
46. (36) Mouth gray to white. 

Coho salmon 
(0. kiszitch) 



47. (1) Adipose fin not present; scales pre- 
sent o r  1:tcking. 

Not Salmonidae 

48. (2) No fleshy appendage a t  base of pelvic 
fins. 

Smelts 
Family Osmeridae 

49. (3) Mouth small, not reaching center of 
eye; teeth weak or  absent. 

50. (51) Depressed dorsal fin, shorter than 
head. . , 

Whitefishes 
Genus Col-egonus 

51. (50) Depressed dorsal fin, longer than 
head. 

Arctic grayling 
(Thymnlltts (l rc t icus)  

52. (5) **Teeth on head of vomer only. 
Chars 

. ' Genus Salveli~tzu 
Dolly Varden (S. mnlntn) 

53. (7) Adipose fin orange; row of distinct 
pale round spots along lateral line. 

Brown trout 
- (Sal?no trzcttn) 
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APPENDIX B 

Procedures for Sampling Salmon Smolt 
for Age, Length, and Weight 



The sample size is 70 sockeye salmon smolt per day, five days a week. If daily sampling 
objectives are being met, sampling will not occur on Wednesday and Sunday. It is essential that 
the sample be taken randomly. In the event that more than the required sample size is in the 
smolt trap at the time of sampling, the trap is to be stirred to assure randomness. When the smolt 
are randomly distributed, a small dip net will be used to remove a subsample. This procedure 
will be repeated until the sample size goal is met. 

AWL Forms 

Smolt length and weight will be recorded on AWL forms (Appendix B. 1). Using a No. 2 pencil, 
complete each section of the left side of the AWL and darken the corresponding blocks: 

Description: Include species (sockeye smolt), location, year, and samplers. 

Card: The AWL forms and corresponding slides are numbered sequentially by date 

throughout the season starting with # 001. A new, consecutively numbered, card 
is used each day even if the previous card is not completed. There may be a 
minimum of one fish and a maximum of 40 fish (8 slides) per AWL. 

Species: Refer to the reverse side of the AWL form to obtain species; sockeye = 2. 

Day, Month, Year: Use the appropriate digits for the date the fish are sampled. 

District, Subdistrict, Stream, Location: Consult project leader for the appropriate codes. 

Period: List the period in which the fish were sampled using Appendix B.2. 

Project: Refer to the reverse side of the AWL form to obtain code; code 4 will be used as 
default since a specific smolt code does not exist. 

Gear: Refer to the reverse side of the AWL form to obtain code; 00 = trap. 

Mesh: Leave blank. 

Type of Length Measurement: Refer to the reverse side of the AWL form to obtain code; 
1 = Tip-of-snout to fork-of-tail. 

Number of Scales: Mark 1 (refers to 1 smearlfish) 

# of Cards: Mark 1 (each AWL form is individually numbered) 



Keep the litho codes in numerical order throughout the season and be sure to 
transfer the litho code from the front left side to the backside of the AWL form. 
These forms will be optically scanned and stray marks may be misinterpreted. It 
is the crew leaders responsibility to make sure that all forms are carefully edited 
before returning them to your supervisor. 

Sampling procedure 

Smolt will be kept alive and sampled the day of capture. MS222 will be used to anesthetize the 
fish. The use of this chemical will be demonstrated in the field. A flattened probe will be used 
to remove 5-10 scales from the preferred area, consult Appendix B.3. The scales will be 
mounted on a glass slide as illustrated in Appendix B.4. The left portion of each slide will be 
labeled: location, date, AWL # (card #), and fish numbers (1-5, 6-10, 1 1-1 5, etc.). When the 
slides are completed, return them to the box in order, and label the box as shown in Appendix 
B.4.. Smolt lengths will be measured in millimeters from the tip of the snout to the fork of the 
tail, Appendix B.5. Record each length by darkening the appropriate column blocks on the AWL 
form. 

Excess water will be removed from the smolt before weighing by using a paper towel blotter. 
Individual smolt weights will be recorded to the nearest 0.1 gram on the backside (right side) of 
the AWL form (Appendix B. 1). 

Take care to ensure length and weight data corresponds to the appropriate scale smear as this 
information is used to calculate condition factor at age. When sampling for age, length, and 
weight, rite-in-rain books may be used to record data. After sampling is done, transfer the data 
carefully to the AWL forms. It is the responsibility of the crew leader to make sure the data 
has been transferred correctly and the AWL form is filled out completely. 





Appendix B.2. Period codes and corresponding dates. 

Period Dates Period Dates 
'8' \.. 

01-Jan t o  
04-Jan t o  
11-Jan t o  
18-Jan t o  
25-Jan t o  
01-Feb t o  
08-Feb t o  
15-Feb t o  
22-Feb t o  
01 -Mar t o  
08-Mar t o  
15-Mar t o  
22-Mar t o  
29-Mar t o  
05-Apr t o  
12-Apr t o  
19-Apr t o  
26-Apr t o  
03-May t o  
10-May t o -  
17.-May t o  
24-May t o  
31-May t o  
07-June t o  
14-June t o  
21-June t o  
28-June t o  



Appendix 8.3. Scale sampling procedure showing the preferred 
area on a smolt salmon- 

Posterior insertion of Dorsal Fin 

 eft side -- ~nterior insertion of Anal Fin 
1 - \ .. , 

. .. . 

/ - .- - .  . - 

\ 
. ., ' 

- c  * - - 
1 

. . .  

/ 1 

Preferred Area 

Preferred Scales 

Line 



Appendix B.4 Salmon smolt glass slide example. 

The following information should be legibly written on the slide label: 

1. AWL # 
2. Location 
3. date (mo/day/yr) 
4. Fish # ( 1-5,6010, ... 35-40) 

When the slides are completed, return them to the box in order by AWL #, date, and fish #. 

Label the slide box on top with the following information: 

LOCATION (RED LAKE) 
AWL NUMBERS (AWL # 009 - 018) 
BEGINNING AND ENDING DATES ( 5/16 - 20194) 

cat. no. 48300-025 

V\NR" 
\ANR 
V\NR 

36b ~ O L T .  

AWL : 009 - 019 
5/16 - zo / qLf 

I 

V w R  Sclenlllk tnc 
W l a .  PA 19063 

VWR Sc'entific 
8 YIH C W M N I  

b i 

Appendix B.5 
MEASURING SMOLT LENGTH 

-'Snout t 3  fo r t  lenqth 1 
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INTRODUCTION 

For 1995, the Department of Fish and Game, Division of Commercial Fisheries Management and 
Development and Management has been contracted by the Chignik Regional Aquaculture to 
principally evaluate the sockeye salmon Oncorhynchus nerka smolt outmigration from the Chignik 
system. 

The objectives and tasks associated with this endeavor are: 

Objectives 

1. Estimate the total number of outmigrant sockeye smolt by age class from the Chignik River 
system in 1995. 

2. Estimate sockeye smolt timing and growth characteristics (length, weight, and condition) by 
age class for the Chignik system in 1995. 

3. Archive the smolt scales for later SPA use in determining stock composition of the 1995 
outmigration; the known scale patterns for Black Lake and Chignik Lake stocks would be 
obtained from future adult returns. 

Tasks 

1. In Chignik River, operate two rotary screw traps continuously from 8 May through 30 June. 

2. Quantify the daily catch of sockeye smolt per trap. 

3. Sample 70 sockeye smolt per day, five days each week for age (scales), length, and weight 
through the migration. 

4. At minimum once each week, mark and release 1,000 sockeye smolt approximately 0.5 miles 
upstream of the screw traps to determine trap efficiency. The marking will be conducted 
using Bismark Brown Y dye. 

5. By 21 October 1995, publish a completion report summarizing the 1995 smolt studies. 



SUPERVISION 

The field staff are: 

Tom Vania - Crew Leader 
Keith Weible - Crew 

The crew leader is responsible for making daily work assignments and ensuring that operations 
are conducted safely and according to the standards defined in this manual. It is also the crew 
leaders responsibility for making sure that the crew has read and understood the Department's 
field safety policy, and have signed the EMPLOYEE SAFETY SOP VERIFICATION. Note that 
the Chignik Area Management Biologist, Dave Owen, is technically in charge of all Chignik 
ADF&G operations and due respect and cooperation is to be extended to him and his staff at 
ALL times. Charlie Swanton is responsible for administratively oversee the smolt program which 
will include ensuring that adequate logistic, equipment, and technical support are provided. 

PROCEDURES 

Trap Location, Set-up, and Maintenance 

Two rotary screw traps will be sited in Chignik River at a field site located directly down stream 
of the "King Hole". The traps will be the same as used during 1993 in the Chgnik and Black 
Rivers (Ruggerone 1994). Ideally, both traps will be operated in tandem, but alternatively they 
are to be situated parallel to each other off opposite river banks. At the placement location, water 
velocity should be approximately 5 ftfsec (1 50 cmlsec.) to provide a trap operating speed of about 
5-6 rpm. To further reduce smolt avoidance, each trap should be routinely adjusted to fish in 
relatively close proximately (< 0.5 ft) to the river bed. Both traps are to be operating in the 
Chignik River by 8 May 1995. Inshore leads should be used on the traps, if possible. Perforated 
smolt panels and vexar will be available for lead material. After initial trap set-up and evaluation, 
if a trap is repositioned or lead material is added or deleted, the action should be well 
documented in the comment section of the Daily Catch Reporting Form (Figure 1). In addition, 
trap catch efficiency MUST be determined as soon as possible after modifications are made. 

Each trap will be checked as often as necessary to maintain trap efficiency and minimize any fish 
mortalities. Minimally, the traps should be checked every 30 minutes between sunset and sunrise. 
During daylight hours a check once every five hours is usually adequate. The last trap check will 
be at the conclusion of the smolt day (1200 hrs). Although smolt generally outmigrate in the 
evening hours, there is evidence of large smolt movements occurring in hours of mid afternoon 
coinciding with major weather changes including rain storms. It is essential that close vigilance 
be maintained to all reasonable degree. Unfortunately there are numerous instances where crew 



vigilance has been less than desirable and thousands of smolt have been overcrowded and killed 
solely due to crew inattentiveness. 

Quantification and Species Identification of Trap Catch 

For determining the number of fish caught in the traps dipnetting the smolt and counting them 
from the livebox is the simplest and most common procedure. All sockeye smolt enumerated will 
be recorded on the Daily Smolt Catch Recording Form (Figure 1). The second method involves 
a catch-weight sampling procedure where the catch is transferred by a dip net into a small mesh 
netted basket suspended over the river from a hanging scale. The equipment for this operation 
should be set up immediately after trap placement thereby being readily available should 
excessive numbers of smolt be caught. In prosecuting the catch-weight method, the aggregate 
weight of the catch is recorded for each weighing and the process is continued until the live box 
is emptied (Figure 2). During the catch-weight sampling process, samples are to be taken to 
determine species count by weight. This involves counting the number of fish by species from 
a known aggregate weight obtained using the hanging scale. Generally the rule will be to sample 
every tenth dip net of fish for a species count by weight. The second method should only be 
used when there are relatively large numbers of smolt being caught, and there is not enough time 
to count all the fish without incurring mortalities. It should be noted in the comments section 
of the daily smolt reporting form when the catch-weight method is used. The last daily smolt 
count will occur at 1200 hrs completing the daily smolt enumeration. The daily total will be 
recorded on the Sockeye Salmon Smolt Summary Form (Figure 3). 

All sockeye catch will be identified and counted (regardless of size), catch of other species will 
be estimated and recorded but not directly counted. Species identification keys are provided in 
Appendix A. It will be the responsibility of the crew leader to insure that the staff uses the keys 
to properly identify the catch. 

Trap Efficiency 

Once a week (or more frequently if necessary), trap efficiency will be estimated by marking 
sockeye smolt, releasing these smolt, and counting the number of recaptured smolt. Marking will 
be accomplished by using Bismark Brown Y dye. The marking process can be stressful on 
sockeye smolt which should be kept in mind at all times during the procedure. Minimizing 
unnecessary stress is the key. Excessive handling (netting), elevated water temperature, and 
exposure to the dye itself, are the primary stress factors. All of these can induce mortality alone, 
so if one or more of these are combined, significant losses may occur. The following steps 
should be followed to minimize mortality and assure valid results: 



1. Collect 1,000 to 1,100 sockeye smolt. The goal is to be consistent in the weekly timing 
and number for mark and release trials. Do not hold smolt for more than three nights when 
trying to collect the 1,000 for marking. Mark what you have collected after three days. A 
minimum of 500 smolt should be used if an extended collection time is required. Record 
the time, water temperature, and number of smolt collected on the Smolt Dye Release Form 
(Figure 4). 

2. Set up marking station at release site. The release site should be no less than 0.5 miles 
upstream of the smolt traps in an area of relatively calm water. A holding box will be 
placed in the river, preferably in a "pool" area, for initial release of marked smolt. 
Assemble other marking equipment: one or more 30 gallon totes, Bismark Brown Y dye, 
supplemental oxygen (02 bottle, regulator, tubing, air stone), aerators, thermometer, log 
book. 

3. Move smolt to release site. Use two or more totes to hold the smolt. An aerator will be 
used to aerate the water in each container. Split the 1,000 smolt about evenly between 
transport containers. It is important to be efficient when moving the smolt to the release 
site. Record the water temperature prior to transport to the release site. 

4. Mark and release smolt. Upon reaching the release site, hold the smolt in a live container 
box or tote anchored in the river for a minimum of 30 minutes. Record the water 
temperature at the start of the recovery period and any mortality at the end of the recovery 
period. To reduce stress, oxygenate the water using the portable aerators andlor oxygen 
bottle. 

The dye mixture will be 1.9 grams of BBY dye per 57 liters (15 gallons) of water. Mix in 
a 30 gallon container. Importantly, use an aerator and supplemental oxygen to maintain 
oxygen level. Record the water temperature in the dye container. Using a dipnet, place the 
smolt into the dye/water mixture for 30 minutes. Keep the dye container (with the lid on) 
in the river to maintain ambient water temperature. Record any mortality that occurs. After 
the smolt are dyed, place them into the inriver holding box until release which should occur 
between 2200 and 2300 hrs. At the time of release, transfer only the robust smolt to water 
filled buckets and release them evenly across the river. Record the number of healthy smolt 
released, time of release, water temperatures and other data on the Smolt Dye Release Form 
(Figure 4). All sick and dead smolt will be disposed of in a manner which will not attract 
animals or influence trap catches. 

5. Examine for marked smolt. For three smolt days (which includes 3 nights) following the 
release of dyed smolt, all smolt caught in the traps are to be examined for marks. The first 
day of smolt examination will be the day of release. The last smolt examination will occur 
on the 3rd day after release at 1200 hrs. Trap efficiency is measured by the number of 
marked fish recovered relative to the number released. Record mark recapture data on the 



Daily Smolt Catch Reporting Form (Figure 1) and summarize the data on the Sockeye 
Salmon Smolt Summary Form (Figure 3). Remember that the number of smolt 
examined in a day equals marked and non-marked smolt caught that day. Daily smolt 
catch will then equal the number examined minus the number marked since marked 
smolt were previously counted. If all fish are not examined, be CERTAIN to record it 
with an explanation in the comments section of the Daily Smolt Catch Reporting Form 
(Figure 1). 

Remember, stay vigilant and work the gear to minimize smolt avoidance. As a gauge, shoot for 
a combined trap efficiency of 3% minimum and 10% maximum. 

Age, Weight, and Length Sampling 

At total of 70 sockeye smolt per day, five days per week, are to be sampled for age, length, and 
weight. If daily sampling objectives are being met, sampling will not occur on Wednesday and 
Sunday. Specific procedures for collecting and recording the information is in Appendix B. 
Each sample will be taken from a single days catch. Do not mix samples between days. If less 
than 70 fish are caught in a day, the sample size for that day will be the number of fish caught 
on that day. Since smolt primarily migrate at night, a single sampling day will be the 24-h 
period from noon to noon and will be identified by the calendar date corresponding to the first 
noon. Note that during the 1994 season and as reported in Stopha and Barrett (1 994) the sockeye 
smolt trap catch was stratified by fish subjectively identified as being < 55 mrn and those greater 
than. During 1995, this procedure will not be done. All sockeye smolt catch will regardless of 
size will be enumerated and subject to age, weight, and length sampling. 

Daily inseason, reporting of information (daily and cumulative smolt catch, mark-recapture 
results, etc. should be faxed attention Charlie Swanton preferably prior to 8:30am. Once this 
information is available either the crew or one of the daytime office staff should fax it to the 
Kodiak office so that it can be integrated into our daily smolt report. This is also an oppertunity 
to check daily and cumulative trap catches and make sure that they add up. The phone is not 
going to be the primary mode of transmitting information unless to make corrections, discuss 
problems, or for asking questions. Charlie Swantons phone numbers are: 486-1852 (office) or 
486-5663 (home). 

Climate Data 

Climatological data will be collected at the Chignik weir bulkhead daily at approximately 1800 
hrs. The information will be recorded on the Climatological Observation Form and will include 



water and air temperatures ( C), river height (cm), percent cloud cover, and wind direction and 
velocity (Figure 5). 

PROJECT TERMINATION 

The rotary screw-traps will be removed at the end of the smolt migration which is expected to 
be about 1 July, An inventory of all equipment, suggestions for field operational plan 
modifications and future equipment purchases will be forwarded to the project supervisor at the 
end of the season (No ifs, ands, or buts). The exact date for trap removal will be determined by 
Swanton and Vania based on trap catch rates. 
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11 Catch number does not include marked recoveries. 
21 To be included In comments: estimale young-of-year fry numbers by species and number of sockeye smolt mortalities. 
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Figure 3. 

PROJECT LOCATION : 

SOCKEYE SALMON SMOLT SUMMARY FORM 

TRAP NUMBER: 

I/ Each date coven a 24hour period extending from noon to noon and identifies the starting date. 
21 Numbers of fish caught does not include marked recoveries. 
3/ Marked recoveries are not included in the catch because they represent previousiy caught srnolt. 

DATE 11 
NUMBER OF SMOLT 

I 1 

CAUGHT 21 MARKED 31 
DAILY CUM. MORTS. DYED EXAMINED RECOVERIES 



Figure 4. SMOLT DYE RELEASE FORM 

DATE (actual): 

PROJECT LOCATION 

NUMBER OF FISH COLLECTED: 
(from live box) 

CREW NAMES (print) 

CREW LEADER 
(slgnature) 

DYE SOLUTION (mixture): Dye (grams); Water (gallons) 

RELEASE SITE LOCATION (distance upstream of !rap site, in miles) 

TOTAL NUMBER OF DYED FISH RELEASED: 

COMMENTS: 



Figure 5 .  CLIMATOLOGICAL OBSERVATIONS 

PROJECT LOCATION: 

a Round to n e a r e ~ t  1 cm. 

COMMENTS 

STREAM 
 GAUGE^ 
(in cm) 

CLOUD COVER 
( % I  DATE 

1- 

TIME 

- -  

AIR ( O C) DIRECTION 

TEMPERATURE 

WATER ( O C) 

WIND 

VEL . (MPH) 



APPENDIX A 

Presmolt Salmon Key 
and 

Anadromous Juvenile Salmonides Key 



A Guide t o  t h e  Collection a n d  Identification of Presrnolt Pacific 
Salmon in Alaska with an Illustrated Key 

ABSTRACT 

This iieid and laboratory key contains recommendations kr t y p e  of equipment needed. 
instructions f o r  preserving and lvbeiing specimens, and descriptions of.the characters used in 
identifying five species of Pacilic salmon. The  key is illustrated with six line figures: I1 juvenile 
salmoo. 21 the  first gill arch. 31 head with xi11 arch in situ. 41 first gill arch and eye for comparison 

with tonyest r aken .5 )  method 01 counting anal lin rays. and 61 ventral surface of head showinq 
branchiostegals. Five plates 01 stippled Iine drawings  01 five k n q t h s  (25 t o  110 rnm fork lenqth) 
tor each of the  five species of Pacific salmon. .p annotated opposabk key, and a g h s s ~ r y  art - z* 
also included. 

INTRODUCTiON . 

- As adults. the five species2 of Pacific salmon 
of the genus Oncorhynchus inhabiting western 
Xorth American waters are  easily identified. 
but  as subadults or as smoits in silvery coIoration. 
they are less easily recognized. As juveniles less 
than 125 mm (5 inchest in fork length (FL), they 
may be quite difficult to identify. In addition, 
characters by which presmolt juveniles can he 
dist inqished may v a r y  with ~eograph ic  area. 

Several keys for identification of juvenile 
salmon have been published. most of which uti- 
lize the number. lenrth. and shape of the gill 
rakers on the first gill arch; number of pyioric 
caeca and hranchiostez~Is: and absence of par; 
maiks. o i  if  present. their size and shape IFoer- 
s ter  and Pritchard. 1933: Schuitz. 1936: Hair- 
Brown, 1947: Clernens and WiILy, 1961; !vIcPhail 
and Lindsey, 1970: Wilimovsky". In addition to 

the above characters, the key in this paper em- 
phasizes and illustrates the distribution of those 
chromatophores (usuailp melanophores) which 
are reliable enough to aid in the specific identi- 
fication of juveniles. 

This key describes the characters typical of 
presmolt juveniles of the five species oi Pacific 
salmon in Alaska. The common names recom- 
mended by the American Fisher ies  Soc ie ty  
(Bailey et  d.. 1970. p. 17) are used. despite the 
fact that other names appear to be in more Zen- 
era1 use. These other names are inserted in pa- 
rentheses after their respective species. T r o u u ,  
A~iantic salmon (Sctllno sa1s1.f. and some other 
sdmonoids are included in the key because of 
their resemblance to Pnciiic salmon. 

Before presenting the key, it appears arivisa'nle 
to  descrihe the equipment and mcthotls I re- 
commend for preservinl: specimens. lat~elin: 
specimens. and countin:, rne3surin:, and remot-- 
in:. pa r t s  of specimens. so  t h a t  those  nut 

I i t  I I .  I s t  ~ ~ ~ ~ ~ . ~ . i .  acquainted with my prricetiures may more sc- 
I I I I ~ I I .  I 1 I I ~ I I  I i t  1 1 1  . curtltely J quickly itlcntify their matcri;ll. 
lac 1111. S;II~*~II;I~ 1l;ar1111- l..i-111-r11-- S ~ * r \ i ~ - t .  .\llk1. IS:,, Fi..l~. 
' r i a -  I;1l.t1:ri1,ry I~I I I .~ I~ ! :  t 111. -IIIIIIIII.I-- ~1 1!1.*,:( : I I I I ~  1!~;1. TII~. 
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RECOMn/ lEXDE9 EQUIPMENT 

3Iaq?:<r%:n.: L!z~.ijicztion in the ranqe of 4 
to30 will prove helpiul in identificarion of j~lvenile 
salmon. X binocular microscope havinq such a 
n n g e  is the most satisfactory, but m y  type of 
magnifier of more than I power and less than 30 
mzy be used provided it is not necessary to use 
one's hand to hold it-usuaily both hands are  
needed to manipulate a specimen. In the fieid. 
a binocuiar unit containin? lenses inserted in a 
frame or headstrzp or a jeweler's eye magnifier 
(especially i f  one wears ai'asses) may be used. 

Forceps: Four or  five inches lonz with straight 
o r  curved tips-for lifrinq iins, holding back gill 
Covers, etc. 

Scalpel: A sharp blade an inch or  two lonz- 
for removing gill arches. opening body .cavities. 
etc. 

Teasi?zg xeedle: A needle inserted in a wooden 
o r  metal handle-for separating closely set-,oil+ 
rakers, etc. 

Diriders: For  measuring and comparinq var- 
ious body parts; dividers.in which one or  both 
legs can be "broken" are  the most satisfactory. 

Scissors: About 6 inches long with the blades 
or-cutting surface of about 1 inch. 

Ruler: Graduared in milIimeters to measure 
fish I e n e h s  and parts: one which inctudes inches 
also desirable. 

PRESE'cRVING SPECIMENS 

The careful preservinq of specimens cannot be 
too strons;ly emphasized. Slucn time is lost in nr- 
tempting to identify improperly preserved fishes: 
it is only when properly preserved that they may 
be rapidly and correctly idenrified.  frequent:^. 
juvenile salmon that have died in nets become 
solt. ble3cheJ. and torn. For  the sake of accsrzc;. 
it is better not to a t t e m p t  to identify such 
material. 
Ta preserve juveniles. upon cxpture place them 

in a solution of 1 parc Formalin to 9 parts water. 
If live fishes are placed in too stronr: n Forrnnlin 
solution. they m:lv die wi th  their rnollcfls witfcly 
amgape or tItc ~~~~~~~~~~~~~~~~cs may close su tichtly 
as to be diificult to detect. If ptnccd in too weak 
a Formalin solution. the i isi~cs I~ccome t>Ieachctl 
anti soft anti m:ry decompose. If  fist~cs arc  to Lc 
prcservcti for- morcB than a yc:tr lor permanentIyl. 

leave them in the Fomaiin jo t~t ion a t  I c s t  ! I\-k 
and ii possible no lonqer than 4 mo. When i i jb  
are removed from the Fornalin solution. soak 
them in water for 24 to 48 hr: then piace tkcm 
in a soiution concaininy 70% ethyl aicohoi and 
30% w a t e r  o r  35% isopropyl aIcohol and  63% 
water, 

t. 

Do not crowd o r  pack fishes in a container. 
especidly if they are alive or only recently dead. 
Fresh fishes. if packed :a0 :iz':!::. v i I 1  become . 
permanently deformed upon harceninc in 70:- 
malin. wiI1 be bleached where their bodies come 
in dose  contact. or  will decompose. A contairer  
is too crowded if the fishes wiII not readily move 
as the concqiner is slo\vly rotated or sha!.r?n. 
When sufficient . e o m  is ailowed. identificztion 
wi11 be facilitated bicause the iishes will harden 
without discolorin,a; bodies and fins wiil nor be 
deformed. twisted, o r  brokan: and the cbro- 
matophores will remain nezrty or  fully open. 

LABELlNG SPECIMENS 

LabeIing specimens fully and properly is of 
great  irnporcance: unlabeied or zsisiabeied speci- 
mens a re  of little or  no value. Pxt the Iabe! with 
the specimens a t  the t i n e  the iishes a re  pre- 
served. Label paper shou!d remain firm when 
wet  and should not become p u l ~ y .  Write c!ezriy 
with pencil o r  permanent ink. recordinq the  
followinq data. 

Field Number - 
? 

Use your own or 3 dep3r:nenc number. A ssc- 
isfactory xethod is to use the iirst iaitial of yc::: 
surname o r  your full surname. the last two diqics 
of the year. and your colIection nczher .  Thus. if 
Joe  Bro:%*n in 1962 ?reserves his iif::1 coi~ec~iljr.. 
he writes B-63-5 or Brotvn-li2.3: if for the Deparz- 
ment of Salmon Investiqations he tvrites. SI-62-5. 
When a de2artmental symbol is used. it often is 
desirable for the collector to add his initials or  
name to the Iabcl. 

Name of Water Body and Locality 

Use name3 on stan[l::rtl rn2l1.5. \\'l:cnc:.cr p ~ -  
sil~le. avoit1 ternporxry or l o c i  n::rc..;. such ;. 



Browvn's iisl~inq czmp. Xn example of a brief but 
adequate recordinq is: Alaska. Saknek River 
System. Katmai Sa t iona i  Sfonument. Brooks 
Lake. 

Date 

Incfutlc the month. tlay. and year a d .  i f  per- 
tinent. t he hour. 

The foilo\ving ;atItIitional information may he  
needed s t  times. 

-: 

Method of Capture 

Describe type of gear and size if significant, 
i.e.. seine (2 cm mesh), fry ne t  (1 cm mesh), trawl 
(1 cm bag). etc. 

Temperature 

Measure temperature of air and/or water. If 
water is ice-covered. what percent? 

extent: d e w  of turbidity and sourcc - glacial 
silt. plankton. ere.: d e m e  of p d i e n t - l o w .  
moderate. or high: percentage of stream in pools. 
with o r  without current: percentape of stream 
in riffles. whether ilow is sluggish. moderate. 
o r  swift: dominant bottom types - sand. el. 
boulders. bedmck. mu&. silt. etc.; aquatic veqe- 
wjon -submerged. emergent. or both (name 
dominant species or  genera if known,. If a lake 
or bay: state whether fresh, brackish. o r  saiine: 
if tidd. state to what extenr: estimate size and 
possible depth; give degree of turbidity. type 
of bottom, and amount  and  kinds  of a q u a t -  
ic vegetation. 

. . - .  . . .. . . . - _ f l  ' . ... . .-. , :. - .  Remarks --.-. : 
Describe w t h i n n  that may aid in identification 

of the fishes, such as peculiar markings. habits. 
or  habitats. 

CHARACTERS USED IN 
IDENTIFYING SPECIES 

Other Water  Conditions A juvenile salmon is shown in F i m r e  1 to assist 
in recognizing and deiining the characters and 

If a strcanr: estimate ib* average width and the counts and' measurements used when keying 
maximum depth: if tidal and brackish. to what out a specimen. . 



First Gill Arch 

Beneath each gill cover are  four fuII:: formed 
gill arches; the first gill arch on either side is the 
part used for specific identiiicacion. A gill arch 
(Fig. 2) consists primarily of a bony centrid arch 
to which the gill rakers are  attached anterioriy. 
the gill fiIaments (lamellae) posteriorIy. The gill 
rakers prevent solid substances such as food from 
being u r r i e d  out through the branchial defts  
and protect the delicate gill fiIarnents. The num- 
bers of giI1 rakers vary somewhat arncnx indivi- 
duals of each species of salmon. but the difference 
in average number between some species is suf- 
ficiently great  to enable one to use them as specific 
characters. 

The rakers on the gill arch may be counted as 
a unit, o r  the upper and Lower limbs may be 
counted separately. The two limbs are  joined 

at an anzle. the upper being the shorter. Kncn 
a raker is situated astride the angle. it is included 
in the lo\\-er limb count. When a11 of the d e r s  
on the arch are  col~nted as (I unit. a single number 
is given: othenvise. both limbs are recorded 
separately (the upper Iimb first). and then added. 
thus 12 -k 'LO = 32. 

ward. With a sharp smIpeI. cut between :'.g 

dorsal ends of the first 22d seccna arches. rnakinq 
a dce? incision paraIIe1 with them: then cuc the  
remainder of the attschxenr asvay. :Yest zut 
the vent& attachment in 'the same manner: 
and when both ends are  free. remove the arch. 
Greateare mus tae  taken so that all rudimentary 
rakers may be removed and counted. After fin- 
ishing the examination of the arch, reinsert i t  
in the giII chamber for possibie future exam- 
ination. 

Gill Raker aqd .Ey,e Comparison . - 1  ..- - - *  
.-% - - . 

The longest raEeri are compared with the  
length of the eye IFii. 4). With dividers. obtai;l 
the measurement of the 1en.qh of the Ionzest 
raker: then place one point of the dividers a t  
the anterior edge of the eye. the other extendinp 

Fimre L-First gill arch c r f  snlmtrn aftrr r~moval from [eft 
gill chamber: 11 gill r~ker:  21 zill rakers attached Lo upper 
or shorter limb of arch: :!I uill rzkers artackd to lower or 
longer limb c r i  arch: 4, anile o i  urn tjuncrion oi the :rvu 

. 

limbs or bonest: 5 ,  gill lilz'mcnts ~l;lmnl;rat: 61 upper point 
of arch attachment: 7 )  lo~r-er point tr i  arch zttjrnmenr. 

The giI1 rakers nearest the anale of the arch .A. . 
C. 
r -:: are the longest: the  rakers become proqressively . *- r,.:2<. 

shorter as they approach the attachment ends 
of each arch. The rakers near the ends are often 

- 
rudimentary and can he counrcd only under 

- maaniiication. 
I t  map be  difficult to count all ol the rakers 

accurately while the first gill arch is in place. in 
.... which case it ivill be necessary to remove r& 

Ficurl. :L-lfc .:ni  .*:ilrnt~n. I I ~ V I I I . , ~  fiti,.. tntltc-:ttv \h:~i  li1.r- arch. To do this. turn hack or cut a r ~ a y  wiil eorcr , , ,  ,.,t,.l.r ,,.h,cj, I,,.~.,, , , ,  .j-,l,,,. ,#,-st <!I, 

as shown in F i ~ u r e  3. Lift the first $ill arch up- i l l  , I I . : ~ ~ - .  
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toward the opposite edqe. B e c ~ u s e  the rzker is 
shorter than the eye 1enmh in juvenile salmon. 
it is simplest to  note where the raker reackos 
in relation to t5e pcpi1. Like z a n y  body part  
ratios. the gilI d e r - e y e  size ratios change as 
the juveniIe salmon increases in length. For  
example. in specimens about 10 rnrn FL, the lonq- 
est raker may be contained about 3 times the 
eye len.gh. but in 140 mm specimens of the same 
species. t::s rzkar may be contcined only about 
2 times. This and other proportional chanaes 
must be considered. 

Branchiostegal Coun t  

All branchiostesls 1Fi~. ti), inclutiinr: the  small- 
est. anteriormost ones are counted. -Usua!l:.- this 
may be accomplished satisfactorily only under 
magification. and with juveniles longer than 
40 mrn F L  The bmnchiosta& coczt 3 I::?:! 

primarily as  an additional character in specimens 
othenvise difficult to identif;.. and is es~ec;AI:~ 
valuable in separatinq the chinook saimon I us , t i y  
13 or  16) from the coho salmon (usuaily 13 or  14). 

Anal Fin Measurement and Count 
To  compare the lenqth of the fin base with the 

longest ray, measure the anal fin base with divid- 
ers: then project the posterior leg of the dividers 
fonvard to the opposite tip of the loncest ray 
as shown in Figure 5 by dotted line. - S- 

In counting the number of rays (Fig;. 5) .  do not 
count those anteriormost ones which are  less 
than half the length of the longest rays, such as. 
those marked "0." Count a11 rays, such as No. I, 
.that are haif (or more than half) the lenyth of 
the Ionzest ray, t a k i n ~  .gen t  care to observe the 
last ray-No. 15 in F i .u re  5. The last ray is usu- 
alIy split to its base and appenrs superiici3IIy as 
two rays, but it is in reality only one and should 
be counted ;LS such. 

F i ~ u r e  6.-Ventrd surface of head of slimon. .Arrow points 
to one of 14 branchius~e~i la  on leit side of head. 

Pyloric Caeca Count* 

With a scdpel;' widely open the abdorzirzI 
cavity. Sever the esopha~ns  as far iorward as 
possible: [hen cut ofi the intestine near the gosc=- 
rior end of the stomach. The scomach and c-zeca 
can now be removed 3s a unit iFi,o. TI.'Gse 
ma.giiication 2nd teasinz needIe as aids in count- 
inz. Counts of pyioric caeca are usefui chieily 
a s  cn ~dditional character for questionable s;,:i- 
mens. especi3IIy in separating the chinook salmon 
(more than 100 czecz! fro= :ke coho s~!,,.: 
(fewer than 901. 

Color Pattern Variations 

Juvenile salmun irom ccrt::in rv:ltc.r.i 11r :LL 
C 

certain stares of dcvelopmenc may Ilave their 
parrmarks or other markinzs m:~sketi i ~ y  a l)lds' . 

- 
'In the  key. I ha\.? usrwl 11yltal.i~ c:ll.ta:l c~~t rn t r  rml rnt 

pius t~ut)li>hcti ;Irrt~llnt; ,li t~tht.r.c :;ntl t..l,c-r.~:rll? t b  
recrnf IIIIV*. 3uch 2s C'!k.tn(-t~. .~11tl \V:!I>v t I !~GI I  ;inti 
an11 f.it~tI-t.> I I ! ~ ~ I I I .  



Figure 7.-Llajor oorticrn 121 alimentary tract of salmon with 
pyloric cj-a s p r e d  apart pre~ara~tlry LIB coun~inc with aid 
of a rnawnifier and teasing needle: 11 escrphacua I part of tr::: 
bectveen phawnx and stomach,. $1 stnmach. :!I pyloric :.?.:- 

tion with czeca. 4) intestine. 

b 

3 

.. . . . _ _  . . -  - . .  . .-- - * - .  - : . . 

or greenish-silvery sheen, especially when they 
a r e  alive. T o  identify these fish, it may be nec- 
essary to preserve them first in Formalin to  in- 
tensify their markings. 

Juveniles of one species from certain waters, 
such as habitually turbid ones. may have their 
melanophores res t r ic~ed in size or  distribution. 
thereby resembling superficiaiIy another species. 
As an example. coho salmon noraaI1y have the 
adipose and anal fins densely speckled with rath- 

' l e n s ,  er large rneIanophores. But in some spec:.. 
the melanophores may be  reduced in size or  
distriburion. so that  coho salmon super:'icialIy 
resemble chinook salmon. Conversely. juvenile 
chinook salmon may have the melanophores 
unusudly numerous and well developed. thereby 
resembling coho salmon. To avoid error in identi- 
ficztion. compare  the size and number  of 
melanophores on the fins with those on the body; 
if few and small on the bods, they should be few 
and smalI on the fins. 

Color variations also occur r e ~ o n a i l y .  An ex- 
ample is the predorsal stripe in chinook saimon. 
which in fish from some waters is normally c! 

solid dark bar in specimens Icss than 80 mm FL: 
in chinook snImon in other waters the stripe 

. may be reduced to a series of oblonr: blotches. - 
The lenzth when individuals attain smelt color. 

ation ~3ri t .S n e a t l y ,  both rexionally and i n  
specimens from the same localiry; some fish of  

the  same species may  Iose p a r r  and  o t h e r  
presmolt markings when only haif as Iarge as 
other fish. 

HOW ,TO USE KEY 

Because of the variations in morpholoqy and 
colorinq, i t  is advisable to use the key in con- 
junction with the figures and plates and t a  checir 
a larxe combination of characters. " 

In usinq the key, first make certain your sgeci- 
men is a Pacific salmon by examininr: t h e  
chamcters under t h e  two opposable grou-,.. 
labeled "1." Sext.  note the ahsence o r  presence 
of pnrr marks (see sections "Combination a!-' 
under opposabIe groups 21. I! no pzr: =arks aie I 
present and your specimen has not entered the 
silvery smolt stace. it is probably a pink salmon. 

i 
but to make sure. compare it with :te identifyin7 
characters becween opposable s o u p s  2. If parr  
marks a re  present. note the absence or  presence 
of rnelrinophores on :ldipose and anal fins [see  
groups 31. If rncl;lno~~horcs arc ;~t~scnc.  see  sec- 
tions "Cirrtrbirrufir~~r (!I" unclcr groups -I; i f  prcs-. 
ent. sec " C ~ ~ t t ~ l ) i ~ ~ ; ~ r i ~ ) r r  ~ t j "  sections under croups 
5. DecicIc which "Crrrtri~i~tittit~n rtj-  most cIoscIy 
fits your specimen. then verify it hj. cornparin: 
the descriptions oi thc iriunriiyinc char:~c.:ers 
for the ol~l)o-atlie :,rrnups. I ' 



KEY TO PRESMOLT JUVENILE SALMON 

Sdmonoid fishes having fewer than 20 rays in the dorsal fin (excludes grayiina: 
strong teeth on jaws and tongue iexchcie~ C ~ C . = C S  azd whi:elishes!: nzny pyloiic 
c3ec3 (exciudes srneits. famiIy Osrneridaei : an axillary process or  scaly appendaze 
above pelvic fin (Fig. 1. No. 14: an adipose f i n ~ y c i o i d  s$es; upper jaw formed 
by both prernzxiUary and m3xiiIrrry. ........................................... .I. 

Base of anal fin shorter than Ionqest ray (Fig. 51. Anal rays usualIy 9 to 13 (rarely 
8 o r  13). GiiI rakers normdly fewer than 20 on first $11 arch (Fig. 31. Dorsal 

la  fin of larger juveniles of some species with severai biacicish spots. 
CH-AR. TROLTS. .4TLXaHTIC SXL3ION. ............................ .Not in this  key. 

Base of anal fin louger than longest ray (Fig. 5 ) .  h a 1  rays usuaIly 13 to 17 (rarely 
12, 18, or 19). GiII rakers normally 20 to 40 on first @I1 ar'ch (rarely 19). DorsaI 

lb fin of larger juveniles Iack bIackish spots but tip of fin mayv'be biackish. 
9 PACIFIC SXLSION-genus Orzcorlrynchus. ......................................... .,. 

Combi~zlation of: N o  parr  marks on sides and no prominent speckiinm on back of 
presmolt juveniles, UsuaIIy no meIamphores on anal and adipose fins; i i  melano- 
phores present. they a re  few and very small, and if on adipose, are resrric~ed to 
its posterior. free edge. 

PINK (HLQIPBXCK) SAL310N-0. gorbuschs. ............................ S I a t e  1. 

General deveIopment-Similar to chum salmon in that  yolk sac may not disappear 
untiI juvenile is more than 34 mrn FL. after which development toward smolt 
shape and coloration is rapid. When Iess thzn 50 rnm FL. this species is simiiar 
to chum saimon in being more terete than the sockeye, chinook. and coho saim- 
on: body depth iminediately before dorsaI fin usually more than 1.3 tirnes head 
length. 

Pam marks-0n!y species of salmon lacking parr marks in the p;<srnolt juveniie. 
Coloration of body-Preserved matenkl-In juveniles less than 40 mm ?L. back 

is dark to lateral line and ventral half of body light when bicolored; dorsai third 
of body is darkest. sides lighter. ventral third lightest \usualIy milky-white or  
silvery) when tricolored. Few or no melanophores on lower sides and belly. 
In juveniles more than 40 mm FL. bicolored o r  tricolored condition is nornaliy 
not evident. the dark back lighreninq graduaIIy downward to the very liqnt 
belly. L i t - h g  specimens-Dorsal half of body bright bluish or greenish ivicn 
much silvery reflection: ventral haIf milky or siIvery-white. 

Fins-Anal and dorsal fins z v e r a ~ n r :  srnz!ier thzn in chum saImon: these fins 
in this species and in chum salmon distincciy srnaIIer than in sockeye. chinook. 
or  coho salmon. In specimens less than 10 mrn FL the Ionzest anal rzy, when 
measured into head l e n ~ h .  extends from tip of snout to about center oi eye: 
in Iarzer presmolt juveniles, this rnensurcmcnt extefids from tip of snout to 
anterior half of eye. XnaI rays usuxlly I4 to 16 (extremes 13 to 171. D n r - . ~ i  
has iel\- specklinzs and only a siinht tendency toward a dark anterinr etize in 

*juveniles less than SO mm FL; over 50 mm. blackish anterior edne become* pro- 
nounced and tip of fin dusky. C;~rlc/at />[ hss specklinz confined to h s a l  haif 

*' in juveniles less than SO mm: with incrcnsinc lencth of juveniles. sperklinrts 
appear a l o n ~  ra!.s. and in Iarxe  presmoit juveniles lobes tenti t o  hecome 
blackish. 



- 
FL 91-110 hlht -' 

Plate 1.-Pink salmon. 



GiII rakers (see Fiq. 4) -EIeven to fourteen on upper lirnb. I4 to 19 on ion-c-r. :0i5 
usually rangin: between 27 and 33 (exrremes 25 and 351; rakers slender and 
ra ther  long; most similar in size and number to sockeye salinon but s h o r t ~ f  
and usuaIIy fewer (norma1Iy less than 311. 

Pyloric czeca-UsuaIIy 130 to 195 (extremes 95 to 221): slender and rather Ionz: 
differ suificientiy in numbers from coho and sockeye sdmqn. which have fewer *- .. ... than 100. to he 3 distinct rrid in spacific ident~~lcation. 

Branchiostegal rays-UsualIy 11 to 14 (rarely 10 or 15); averane number Iess than 
in other  species. almost invariably !rss than in chinook salmon, which usuz!ly 
h s  15 to 18 (rare!y 14). . . . .  

Scales in I a t e d  line-:,lore ::la l'ii). n o r e  thaa in any other of the P2c:i:c s;r!m- 
on: lateral line scale counts may be obtained under ma.gnification in specimens : 
longer than 60 mrn FL. 

Habits-Shortest life span of any species. between 1 6 m o  and 2 yr. Only a corn- 
paratively small proportion of aduits make extended r n i k t i o n  in fresh water. 
Majority spawn in fresh waters within a shorc distance of 6~a;kish water or in 
intertidal waters. Nany young enter brackish or  salt waters within a few hours 
or days after  emerginq from redds. and comparatively few a r e  found in fresh 
water  when more than 45 mm FL. 

Combi1atidn nfi Both parr  marks on sic3es';nd dark spottinpt on back usually obvious 
in living, presmolt juveniles and always in preserved specimens under maqniii- 

2b cation (may be faint in fishes from turbid waters); parr  marks become faint and 
.................................. disappear as juvenile assumes smoIt coloration -3. 

No melanophores normally present on adipose and anal fins of presmoIt juveniles. 
o r  if present. few and quite srnaII. P a m  marks occupy a larger area above lateral 

3a line than below it. an& in some specimens anterior parr m a r s  may he almost 
entirely above the lateral line. 

CHUM XYD SOCKEYE SXL?IIOS.. ................... , .......................... -4. 
. . 

Mehnophores norrnaily obvious on adipose fin in Iivinq specimens and always in pre- 
served specimens under magniiicarlon (may be indistinct in juveniles irom siiry - 

3b waters). Anteriormost p a r  marks appear to occupy as large tor almost as  lar.,re, 
an area belo\\. lateral Iine as above it: these parr marks are  usually l a r x ~ .  Ionz, 
and :vide. 

CHISOOK -4XD COHO S=ILSIOS.- ............................................... -5. 

Co~rlhirt:ltin~c 4: Gill r3kers i9  to 26 (aoerzqe 22). notably fewer and mzck siiorcer 
than in sockeye salmon. which have more than 23. Xomally no melanophores on 
adipose and anal fins. Anterior squarish Iquadrcte) parr marks situated almost 

43 or  entirely atlove Iaterni Iine in specimens less than 30 rnm FL: in presmoit ju- 
, veniles more rhan 50 mm FL. anterior parr marks tend to be Ion: nnd very nzrroii. 

and somerimes may extend tvell helow lzter31 line. - = CIIC'SI lnoc,] sx~~ros -0 .  k , t , . .  : . P I ; ~ ~ c  2. d ......... .............*..........-..-. 
. - Cenccll develupment -Similar to pink salmon in that yolk sac mny nor disappr:~r 

.. until juvenile is more than 34 rnm EL. af ter  which development towrtrtf smolt 
s h a ! ~ ~  is rapid. Also similar to pink salmon in beinr morc terete Iwhen less than 

' 50 mm FL] t l ~ : ~ n  c i i c  50ckeyc. clrinook. anti vuho qnlrnlrn:  hotly clcpth i~mc(l in:c l?-  
before tiors:il fin usually 1.5 to 1.3 times h ~ : i < I  !cn:.:h. 





Parr marks-Anterior parr  rnarks in specimens less than 50 mm FL are more 
squarisn (quadrate) and do not extend quite so iar  below Iaterai line as in sock- 
eye saimon: in presmoIt juveniles more than 30 mm FL. parr mar.k tend to be- 
come lonqcr and more narrow than in sockeye salmon, and some tend to extend '- 
well below Iaterai line. 

Colomtion c: tui:-.~resert.cd ma.-il+z;-Dorsai ridge stripe usually presenc. 
sometimes a series of blotches in juveniles less %an 50 mh FL. becorninz fzinc 
or disappearing. in presmoit juveniies more than 50 mm FL; a prominent irreq- 
dar row oi spots and blctchizqs between dorsal ridge and upper edge of parr  
marks. these usually most distinct in specimens between 34 and 50 mm, oicen 
fadiny or diszppezrinq in larger juveniles. Living specime?w-Markinqs may 
be obscured by greenish o r  bluish overcast of dorsal half of body and ~vhitish or  .. 
siIverish sheen of ventral half. 

Fins-Anal and dorsal fins small, averaging slightly iarger in size than those oi 
pink salmon and averaging considerably smaller in height-and area than those 
of sockeye salmon. Lenqth of lonnest anal ray, when mezi<r.kd from snout to 
eye, reaches to, or  almost to, center ot' eye: in sockeye salmon tfiis measurement 
usua1Iy extends well beyond center of eye. AnaI rays usually 13 or 14 (extremes 
13 to 1'7). Dorsaljin has few or  no distinct spottings in specimens Iess than 30 
mm FL: in larger presmo1t j u v e n i l e ~ a  dusky spot deveIops on tip. Caudal fin 
has faint spots largely confined fo basaI haIf in juveniIes less than 50 mm FL: 
in larger juveniles lobes become blackish. 

Gill rakers (see Fig. 4)-Seven to twelve on upper limb, 12 to 19 on lower. total 
usually ranging between 20 and 26 {extremes 19 to 30); rakers blunt and short. 
in sharp contrast to  thinner, longer, and more numerous rakers.of sockeye 
salmon. which ha s  30 to 39. 

Pyloric caeca-UsuaIly 160 to 185 [extremes 140 to 249); diifer suificient!~ in 
numbers from sockeye and coho salmon. which usually have fewer than 100. 

- to  be an aid in specific identification. 
Branchiostegai rays-UsuaiIy 13 or  14 (extremes 13 to 16): of vjiue prinariiy in 

sepan t ina  this species from chinook salmon. which nenerally h&i more than 13. 
Scales in lateral Iine-Between 125 and 153; of value chiefly in s e p a r s t i ~ p  this . 

species from pink salmon. 
Habits-Life span usually 3 to 3 yr. for majority, 1 yr. some less than 3 yr. Jacks - - 
may occur. JIajority sparten in fresh waters only 3 comparatively short discnnce 
from brackish water o r  in intertidal traters. Many younq enter bmckish or yalt 
waters very shortly after e m e r e n g  from redd. and few juveniles are four.~l in 
fresh waters when more than 15 m n  FL. 

Combinatio~z oi:  Gill r-kers 30 to 39 (average 361; notably more numerous. lonner, 
and more slender than in chum salmon. which have fcwer than 29. Nornally no 
melanophores on adipose and anal fins. Anterior psrr  marks more recran-plar 

4b than squarish in outline in specimens Iess than 45 mm FL and sometimes extend 
as much as a third to a haii below Iaterzl lilre: these ob1or.z pzrr marks tecd to 
shorten in presmolt juveniles more than 50 mm FL and to be mostly above lateral 
line. 

SOCKEYE [RED) S.AL.\IOS-0. ucrkir. . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . P h ~  3. 
Cenernl development-Yolk sac usually disappears. except for trace. beiore ju- 
: \-elliics rc:lcll tnm FL. Uotly (Iceper ant1 species murc >l:~tr-si(Icrl in all prc- 

smolt lenxllls tlian in chum anti pink s:~lmons-I~udy t lcp~h immctli:~tcty I~cturc 
' 

dorsal f i n  usu,.~lI!. less than 1.5 times hex1 lenz,.th. 
Pnrr mnrks - See - 'C'O,II~ , ; I I ;~~; ,~II  , , I" ;~l,ove. 



Place 3. -Sockeye salmon. 



Coloration of body- Prcso-t-cd ~rtsterinl-Dorsal ridqe usually contains 3 series 
of more o r  less distinct spots in specimens less than 35 mm FL. becominr: more 
contluent in fishes between 40 and 53 mm FL and sometimes m e r e c a  into 3 

dusky bar: in presmolt jrr1.-eniles over SO mm FL. spots or bars may disappear; 
after which a series of roundish spots become apparent on both sides of. and 
adjacent to. dorsal ridge. especiaily that portion behind dorsai fin: in addition 
to  theze spots. in fi.52~ r.-r.: than 35 mm FL. %other l o ~ ~ i t u d i n a l  row of spots 
develops between dorsai r i d ~ e  and upper hdves  of parr marks. Livinq speci- 
rncns-3larkinc.s may be obscured by geen i sh  o r  bluish overc.zst oi dorsal 
hdf of body and whitish or  silverish sheen of ventrai haii. 

Fins-Anal and dorsnI fins averaqe lnrzer in heiqht and area than in chum and 
pink salmon. L e n s h  of loneest anal my. 1.vhen measured from snout to eye; 
reaches usually from snout to beyond center of eye. Anal rays usually 14 to 16 
(extremes 13 to 16). Dorsal jirr normally has few or-no distinct specklinzs in 
specimens Iess than ti0 mm FL: a rather faint dorsal.spot develops in larger 
presmolt juveniles in upper portion of fin. the fin beink3drdered on its free 
edges with whitish (see lorvest f i r ~ r e ,  Plate 3). Caudal jiir has few specklinss 
on basal half, the lobes having few or  no melanophores. even in racher large 
juveniles. 

Gill rakers (see Fig. 4) -Twelve to si&teen on upper Iirnb, 18 to 23 on Io~ver, totaI 
usuaIIy ranging between 32 and-37 (extremes 30 to 39): rakers long and slender. 
averaginq longer than in any other species, in sharp contrast to fewer. blunter 
rakers of chum saImon. which has 19 to 30. 

Pylon'c caeca-Usually 65 to 95 (extremes 45 to 1151; usually considerably fewer 
than in pink. chum. and chinook salmon. and a v e r a z i n q  more  than in coho 
saimon. 

Branchiostenal rays-Usually 13 to 15 (extremes 11 to 16); of vaiue chieiI;. in 
separatinq this species from chinook salmon. which averstye more. 

Scales in lateral line-Between 123 and 140: oi value chiefly in separ~tinr:  chis 
species from ?ink salmon. which has a hiqher number. 

Habits-Life span usually 4 or 3 pr, some only 3. Jocks rcay occar. Jfajoii::: oi 
individuals high!y mi ~ a c o r y .  AduIts usuaIIy spawn in streams tribu~ar;. to 
lakes; a small minority spawn in streams without a lake, in lake outlets. or on 
Izke benches. After risinq from redd. younq move downstream rarher ra;liJly - 
to a lake. remainins usually 1. sometimes 2. and rare!!. 3 yr  in fresh tvacer be- 
fore enterinq brackish or  salt water. 

Conrbirration of.- Sfelanophores on adipose fin usua!1y most nuxerous on pos:erior 
half and generally forminx a d ~ r k  border (see P!xe  41: ancerior half of adipose 
with few melanophores or none. .Anal fin :rich few me?anophores or ncne. Sut when 

5a mei~nophorcs are present. oiren qnite Iarze. Tip oi dorsal fill and Iobes of crtudal 
fin darker in larger presmolt juveniles. 

CIIISOOE; t I<ISGI  SXLl IOS  - 0. ~ . s l i ; ~ r ~ ~ ~ ~ t s c ~ l t ~ ~ .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Plate 4. 
General cicvclopmrnr -Yolk SIC usur:IIy disappenrs or is rectuce(1 to n t r x c  hciorc 

~ I I V L * I I ~ I L . ~  I-~*xc.II ::'_l mrn FL. Rotly c1ecl~c.r atltl si~ccics more sfall-.iiilctl ill ::I1 jlrc- 
.C - -  srnol~ ic!lzr!~.i tlr:ln in chum ;tnrl pink saltnon: I~otly tlcprh irnmctliu~cly llciorc 

c1ors:ri iitl r~sually Icss th;ln 1.5 times 11~: t t I  I cn~ch  Ir:lng,.c 1.1 to  1.3). 
: Parr m;lrk.s-Almost inv;~ri:~i~Iy ~ c c r t ~ n ~ u I ; t r  and Ion< vcrric:lilg: mxtk.; usually 

s i t i ~ : ~ c ~ ~ ~ l  c-q~~iiIist:t~~t 011 C:KII sif1c of I ; I C C ~ K I I  linc: (1;1rk parr marks :lntI uchcr 
III:I~!~~II:S V O I I ~ ~ : L > L  . ~ l ~ : t r ~ ~ l ~ .  t v i ~ l ~  li:I~~cr l~ i~~- ! i<ro~~ncI  01' l~ocly ~ I I  .O~IL, Ii~.i11: xnd / 

lllllS[ \ ~ ~ l * > t * ~ ~ ' i ~ t [  . - ~ ) L y ~ i ~ l ~ c l 1 5 .  



Plate 4.- Chinook salmon. 



Coloration of body-Prcso-t.cd r r t s t c~ -~ :~ l -B :~ck~~ound  color of body zenerzi!y 
much l i ~ h t e r  than body color oi  coho salmon. usually c o n t n s t i n ~  sharply with 
da rk  dorsal s t r ipe o r  spoctinz. parr  mar!=. and prominent dorsal spoc t in~s :  
blackish band ; ~ s t r i J e  dorsal r iaze usually bold and unhroken in specirneds 
less than 80 mm FL and especially on ridze before dorsal fin: in Iarzer  juveniles 
dorsal band often breaks up  into series of s -ocs, disappearing in larger pre- 
srnolts a s  o the r  cpott inrs  on dorsal half of ho k y become %ore numerous nnd dis- 
tinct: spot t inzs between dorsal ridse and parr  marks absent in iishes Iess cksn 
35 mm FL. deveiopinq rapidly thereafter into many larce and smail spots and 
increzsinz in numbers as juveniles approach smott stage. Lioing speciniens- 
P a r r  marks and o ther  markinqs n a y  be  obscured by bluish-siIvery color of dor- 
sd half of body and silvery sheen of ventral haif. 

Fins-Anal and dorsal fins averaqinq considerably Iarzer  in a rea  than those of t he  
chum and pink salmon and slightly larger than in !he sockeye salmon: lens-h 
of lonqest anal rays. when measured into head lenqth, reachinq from snout tip 
t o  beyond posterior e d z e  of pupil and sometimes beyonii'pbsterior edqe oi  eye: 
distal edge of anal sIightly falcate in specimens more t h i n  40 mm FL but a:.er- 
aging less falcate than  does t h e  free edye of t h e  anal oi the  coho saImon. .Anal 
r ays  15 to 19, averaging higher in number than in any other  species. Dorsal 
fin in younq less than ti0 mm FL w a I 1 y  has few or  no distinct spottings. a black- 
ish spot  developing in t h e  upper  portion of the fin as the  juveniles approach 
the srnolt stage (see PIa te  4). CazidalJin has comparatively few melanophores 
r a t h e r  generally distributed in the  smalier individuals, the lobes darkeninx 
as t h e  fishes approach t h e  presmolt staqe. 

Gill rakers  ( see  Fig. 4)-Seven t o  twelve on upper limb. 10 to 16 on Io\ver, total 
usually ranz ing  bet:veen 20 and 33 (extremes 19 to 98);  rakers  short  and s in i ia r  
in size and number  to  chum and coho salmon. 

Pyloric caeca-Uswslly 140 t o  185 (extremes 90 to 2401; of value in separatinz this 
species from coho salmon. which normziiy has fewer than 83. 

Branchiosteqd rags-Usually 16 to  18 [extremes 13 to 19: nv6r"u:e number Erest- 
er than in any  other  species. 

Scales in Izteral line-Between 132 and 133: usually of most value in separ t l t i r .~  . 
this species from pink salmon. 

Habits-Life span 2 to 8 yr, usua11y 4 to 6. Jacks may occur. X portion oi  :he j~ - 
veniles en ter  salt  water  durinq first year oi life: rernsintier s tay in fresh tvacerj 
more than I y r  bur rareiy 2 5-r. Juveniies of prcsmolt s tage founti in fresh *.va- 
ters when 2s long .as 150 r;;n FL. 

Contbi~tutiort o/:. 1IcIanop'nores usu~I1y numerous 2nd rather  eveniy clistri!~utcti on 
adipose fin: occ~sionnlly in l a r ~ e r  juveniles. pos:erior or  free etilrc may kc (i:ir!ier 
than remainder. thereby rcsenbl icg  sorneivnnc rnelanophore tfistriin~tion on atli- 
pose o f  chicook salmon. Xnnl fin in specimens larzer than 30 rnn FL more fnIc:lcc 
and anterior tip more proncuncct1 than in other species. inciudinx chinoilk sa lmun:  
in all esccpt  smal!est specimens. anterior or lentlinz ecize of an:d Fin is u.hitish. 
with a dark bnr pnrnilci anri ;~osicr ior  to it: rcrn:~inir.z. ~,c)rtrr!or por:iorl O i  [in 

"- U S U ~ ~ ~ Y  :ti~un(lnn~!f rgt-ckieti ~ i i h  mclnnolrilnres except iol- (Ii3r;li  ;i11(1 pc,s~t.ri,lr. 
edges ( see  P1:lte 3). 

, 
COIIO lSILl'ER1 SALSIOS-O. iiisrrtc.fr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . -P! 

Gt.ncr:ii ( ! ~ ~ ~ i o p r n c n t - Y o i k  sac usunlly tiisapllcars. cxccllt ~ i t r  a tr:\rrS. I~ciljl-c. 

j[~i '~~i~il~ns rcl:~cil ::: m c  Ti. I { o ~ i > -  , I ~ C ; ! ~ ! *  : I I I I ~  -11iy-ic.- I I I ~ I I Y -  .i:~l~~-i~lc~l i : ~  :I ;!  i1I.C- 



Pla te  5.-Coho ialrnon. 



smolt lenqths than in chum and pink salmon: body depth immediately before 
dorsal fin usuaily less than 1.3 times he3d length (ranee 0.9 to 1.51. 

Parr marks-Anterior parr marks always l a q e  and Ion4 vertically. their upppr 
and lower ends more rounded than rectanguiar-shaped parr marks of chinook 
salmon: marks usually situated equidistant on each side of late& line: usually 
less contrast between color of parr marks a@ body t h p  in chinook salmon. 

Cotomtion of body- Presemed m a t e d - I n  ail but smdles t  specime~s. con:?zs: 
between all body marks and background color of body is not as pronounced zs 
in other species: dark bar along dorsal ridge usuaI1y distinct and unbroken in 
j u v e n i ! ~ ~  less thzn -50 mm FL. brenl-:inr ?rp into spots or  disappearinc in Iarqer 
specimens; back spoctings on both sides oi dorsal ridge usually promjnent in 
a11 except smaIIest specimens; s p o u  between parr marks often elongate and 
eutendinz downward between them. sometimes to lateral line (see bottom fig- 
ure. Plate 5); spots on dorsal half of body often increase in number and/or de- 
crease in size as individuals approach srnolt 'stiiQe: .Liujnq specimens-Parr 
marks and ocher body markinzs may be obscured by dark coloration of body or  
by bluish sheen. 

Fins- Anal and adipose fins described under "Combi~zatinn of' (this section). Anal 
rays usually 13 o r  14 (e-xtremes 13 to 16). Dorsal /in has comparatively few 
meIanophores scattered over it im smallest specimens; in those more than 32 
mm FL the number of melanophores increases. especially on or adj- d e n t  to an- 
terior or leading edge: this results in a dark bar along the anterior edge behind 
which melanophores are  rather evenly distributed: as fishes approach presmolt 
stage. a white anterior (or leadina) edge and a whitish tip develops, followed 
by a dark paraIIe1 bar (see bottom figure, Plate 3). G u r i a l f i  has r x h e r  even 
distribution of melanophores alonq rays in a11 except smallest  your,^, this in- 
creasing in color intensity and number as fish increases in size. 

Gill rakers (see Fig. 3) -Eight to thirteen on upper limb, 9 to 14 on Ioiver. tot21 
number usuailg ranging between 19 and 37 (extremes 18 to 271: rakers short 
and rather similar in size and number to chum and chinook salmon., 

Pyioric caeca-Usually 30 to 85 (extremes 45 to 11-11; of value in separacin~ this 
species from chinook. pink. and chum salmon. which normalIy have more than . 
100. - - 

B m n c h i o s t e ~ i  rzys-Csually I:! or 14 iextrcrnes 12 to 151: averaye nu:'ner less " 

than in chinook salmon. which norzzily has 15 or  more. 
Scales in Iatersl line-Between 1'20 and 140 laveraqe 123): usually avera~4,n:n: 

fewer than in any other species. 
Habits-Life span 2 to 1 yr. Jacks may occur. 1lajori:y appezr to spend 1 or :! y r  

in fresh waters. a few 3 yr. Some juveniles in presmolt staye arc found in fresh 
waters whon 130 mm FL. 



Adipose f ix A fleshy, finlike. rayIess structure 
situated on dorsal ridge between dorsai and 
caudai fins (Fig. 1. No. 6). 

Anal /in The  fin situated medidly and irnme- 
diateIy behind vent between posterior end of 
abdomen and anterior end of caudal pedunc!e 
(Fig. 1. No. 16). 

Ariilaq prncess o r  scale An nccessory en!zryJ . . 
Sc2.g :::Acnru LO apper Oi' fi?:drlur b s d  6:' 

pelvic fin (Fiq. I. Xo. 14). -: 

Gill opcni~tg Opening bet7:;een opcrc!e or Si! 
cover and side of head. 

Bra)lchiostegals o r  branchiostegal rays Elon- 
gated bones arrznged fantvise within branchi- 
ostegal membranes, situated on ventral edge 
of gilI covers (Fig. 61. 

Caudal fin Terminal o r  tail fin of fishes (Fig. 
1, No. I?). 

Caudal peduncle That region of body betvie&? 
base of posterior ray of anal fin and base of 
caudai fin (Fig. 1, No. 11). 

Chromatophores Color cells which under con- 
trol of sympathetic nervous system czn be 
altered in shape, producing color changes. 

Cycloid scales Smooth-edged scales oi  soit- 
rayed fishes having an evenly curved posterior 
border devoid of minute spines. 

Dorsal jYn In  salmons. a sinpie fin composed 
of rayssituated dorsaify on body approxirnaceiy 
haifway between head and tail (Fin. I. No. 1). 

Dorsal nedge Apex or  dorsal junctgn of Ieit and 
right sides of body; dorsal and adipose fins are  
situated on this ridqe (Fig. I, So.  3-61. 

Dorsal stripe A band on dorsal ridfie which is 
Iizhter or darker than adjacent areas. 

Falcate Curved like a sickle: a fin is falczte 
when its dis:aI edze is conczve, havins  midd:e 
rays shorter than anterior and usu~l ly  pos- 
terior rays. 

F;iumcnts See gill /il;lnrotts. 
Fork leriglh Distance in a straizht line from 

antcriormost part ol tip oE upper jaw or snout 
of juvcnife salrnons to apex of nnzle procit~ccci 
by ttvo lol~es oi cxudn! tin  fig. 1. SO. I ) .  

G I  I Brxnchi:~l skeleton tvhicll cont:tins 
gill rzkers anti niiI ~ i i a rnen t s ,  o r  Iamcllac 
(Fig. 21. 

Gill r-nwr; r~)lc.r-t-/c.  or r,l,c.l-~.r,l,~r,r Lal-yc. ye:-!- 
flat. thin t~ones  on eac!~ jidc oi he:,({ ,yhicll 

cover gills (see Fig. 3, which has the major 
portion of the gill cover recoved,. 

Gill m m e n t s  (iarnellae) Pleated fo1d.s of skin. 
richly supplied with blood vessels; attac:?ed 
to posterior edge of gill arch 1Fiq. 2. Xo. 3). 

GiLL rakers Projections on anterior edge oi first 
gill arch (Fig.. 2. No. I). 

l?eaZlengt/z Distance in a straight Iine from 
anteriormost part of upper jaw or  snout to 
posterior m a r e n  of ogerc!e (Fig. I. No. 2). . . 

.'!;?u:::: C ~ T > ~ ~ E X  ai :.---L:.zc:! xc f2.i-3 b~:. .- 
of last few vertebrae which support canciai 
fins in certain fishes. 

Jack Precocious male salmon which spawn after 
spending asyear. or  two less in the ocean than 
the  majority of:.individuals; they are  notably 
smaller than i'vt;lerage size of spawning rna!cs 
of their species. 

Jure~lilt! As used here. a salmon between 25 and 
110 mm FL which has not entered smoIt stage. 

Lamellae See gill filaments. 
Lateral line A Iine formed by a series of sen- 

sory tubes and pores extending along sides 
from head to tail (Fig. 1. No. 10). 

~ ~ t ~ ~ a i  li,le scale cnunt A count of pored scales 
from first scale on body behind head poste- 
riorly to above hypural. 

ifi[annpilore.s ~ h r o r n a t o ~ h o r e s  w i ~ h  dark o r  
bIack pi-mcnt. . 

Pan- marks Squarish or oblonz blotches o r  
pizrnented n r e s  along sides o i  aresnoit saimo- 
nicis (Fix. 1, Xo. 9). 

Pectoral 17n.v Anterior or uppemost of paired 
fins of fishes. one on each side oi ':,reat i m r e -  
diacclv behind head (Fiz. I. So. 13). 

Pelcic ji'ri.7 A ventral pair of fins. ahriozir.-.I 
in saimonids iFiq. 1. So. 13). 

P ~ s t d o r s ~ l l  n'drle That portion of dorsal r i d ~ e  
behind dorsal fin IFiz. 1, So. 31. 

P~.cdo).~i l l  riti.uc Thnt portion o i  tlorsal ridre 
before ciorsnl fin (Fig. 1. So. 2). 

PI-csninlt X jub.enilc salmon with parr marks: 
in pink salmon. tvhicn lack pnrr marks. tie- 
m3rc:ltion hetween :I prcsmolr :1nr1 smolt is 
sliyhr. cliifcrinz chieliy i n  l a t ~ c r ' s  morc 
adult shape. 

I I I Openin: in iris oi cyc Ily tvhic.5 
Iizhr rcacncs recina. It is c i rc la r  in fishes !Fig. 
1. So. 7). 

P;ll(tr.ic. c;rc.r.:l Fir~z,.csiikc t1i:-cr:!~~!::, u ~ u : ~ i I y  
~ l : ~ n d ~ i ! : ~ r .  \ rhich o ~ ) L ~ ! I  ic:o c::n::i 



of most fishes a t  junction of stomach and in- 
testine in r e ~ o n  of pyiorus (Fig. 7. No. 3). 

Rakers See gill rakers. 
Redd Excavation or  nest made by a spawning 

saIrnon. 
Rudimentany Very smail w.d poor!;. forzed. 

pertaining here chiefly to smallest gill rakers 
and a n d  rays (Fig. 5, '07. 

Slab-sided When depth of body, measured be- 
fore dorsal fin. is considembly .greater thzr. 
width of body. 

Srnolt As used here. a young salmon which has 
. lost its parr marks. Pink and chum saimon fry 

usually go to the ocean within a few days oi  
emerlring from the streambed and usually do 
not underzo a visible chznge in rnorpholoqy 
or color in fresh water. 

Subadult .An individual similar to an adult and 
approaching adulthood in age and size but still 
incapable of breed in^. 

Tercte Nearly cyfindricai in cross sectfon'Znd 
tapering toward the front and rear. 
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ABSTRACT 

A key is presented u-ith descriptiw illustratio~ls to hell) in field identification 
cf live, juvenile salmonids in fresh ~ v a t e r s  of the Pacific Northwest. Other juve- 
nile fish that  may be mistakenly identified as snimonids a re  included. 

Species identification of live, anadromous 
juvenile sal~noilids is frequently a problem to 
the fie!d bioiogist. The purpose of this key 
is to  list and illustrate the esternal character- 
istics \vhich n-ill expedite field identification 
of juvenile salmonids in the Pacific Northu*est. 

Five sl~ccies of Pacific salmon (pink, chum, 
sockeyc, chinook, and coho); four species of 
trout (cutthroat, bro~vn, Dolly Varden, and 
rainbo\v or  steelhend) ; and other juvenile and 
adult fish ' that may be mistnkell for salmon o r  
trout in fresh \rater are descril>cd in this key. 

USE OF KEY 

Thc  cliarncleristics for idc~itification i11.e list- 
ed i r ~  a series of sltem:~ti\*e st;ltcmcnts, some . 

of \I-hicli ;trc illt~stl-:ltcd. To usc the kcy, cs- 
amin5 tllc first s t i i t c i j~c~~t ;  if al~piicitble, pro- 
ceed to thc  nest  and continue to successive 
strttclllelits until the sl~ecics is identified. If  
a st:itcnlcr~t is not al)jllic;iblc, pass to tllc trltcr- 

' Es~~ccinlly adul t  stnclt, fat~~il j . '~s~~~crid-c.  

native characteristics indicated by numbers in 
parentheses (numbers on the drawings corres- 
pond to  numbers of statements in the lcey). 
Continue in this manner until the sl~ecimen is 
identified. Some external characteristics a r e  
positive separating features (marked with i s -  

terisk) , I\-hereas others a re  not. Tllerefore, two 
o r  more statements should be considered before 
final rejection. If a precise identification c2n- 
not be made using the externaI characteristics 
-and the fish can be sacrificed, a positive ident- 
ification can usually be made from intern21 
features (marked with double a s t e r i s k ) .  x 
bibI io ,o~~phy of lteys that utilize more descrip- 
tive internal chiiracteris'tics is inc!uded in tl:!s 
paper. 

KEY 

- 1. (17) .?idil~ose fill and scales yl.esent. 
(Fig. 1) 

2. (;IS) Fiesliy appendage at  base of pelvic' 
fins present. 

3. (49) 3Iouth Inrge, reachill:: a t  least to 
ccntcl. of eye. 

Fnn:ily Sn!~co:.iid,?~c 



f in 
- .. 

Figure  1.-A hppotlretical salmonid showing estcrnal characterisGcs. -- . 

4. (17) Anal fin higher than long, with 8 to 
12 developed rays (Fig. 2A) - 

5. (52) !Teeth on head and shaft of vomer. 
(Fig. SAj 

G e n u s  Salmo - Genus O n c o r h y n c h u s  

F i r u r c  2---Anal fins: Trout. genus Snlnto; (B) Pacif ic  saln~on,  genus O~tcorI,ytrrha.. T11c two drawings 
sho"' d i f l~rences  in structure and fin my count. ( S o t c  tha t  the length of Ulo anal  fin is its overalt b a n 1  icngth. 

its lleight is  tha t  distance from the origin of the fin o the tip of the ;mterior lobe. In  counting fin rays. in- 
clude only those lg'hich o r b i n a t e  from the base and terminat .  a t  tile outer margin of the fin o r  a r c  half 3 long 
a s  [or m c a t c r  than  1 the longest my.) 



HEAD OF 

SHAFT OF VOMER 

Figure  3.-Location of tlcntition in ( A )  thc roof and (B) tlic floor of thc mouth of salmonitl fishes. (Presence o r  
absence of teeth o n  thc vomcr o r  tongue may be detcrnlincct by use of the little finger o r  a blunt instrument. T h c  
small hyoid teeth at thc base of the  longue a r c  locatcd bctlveen the gill arches of the lower jaw and a r c  dificult 
to find.) -:. 

6. (18) Dorsal fin with large dark spots. 
Trout 
Genus Salmo 

7. (53) Adipose fin not orange; no row of 
pale round spots along lateral- lip& 

8. (12) *Small hyoid teeth at base of tongue. 
(Fig. 3B) 

9. (13) Not more than five parr marks on 
. . mid-dolsz! ;head of do:.snl fin. 
10. (14) 3laxillary reaching past posterior 

margin of eye. 
11. (15) Red o r  yellowish h-yoid mark under 

lower jaw. Tail usually black spotted. 
Cutthroat trout 

6 (Sdmo clarki) 

- - 
- .  - 

16. (20) Par r imarks  almost round. 
Rainbow o r  

steelhead trout 
(Salmo y a i r d n e r i )  

( 4 )  Anal fin longer than high. with 13 
o r  more developed rays. (Fig. 2E) 

(6) Dorsal fin without large dark spots, 
may be black tipped. 

Pacific salmon 
Genus 07rcorhy71chzrs 

19. (20) No par r  marks. Fry leave fresh 
w*nter while small-a~~proximncci).,tciy 
1.75 inches (45 mm) long. 

Pink salmon 
(0. gorb~rschtr)  

12. (8)  *No teeth a t  base of tongue. 
13. (9) Five to 10 pi1rS miurlcs along mid-dor- 

sal ridge ;~llcad of dorsal fin. 
14. (IQ) Blnxiilary sliort, not renchinp past 

l~ostcrior ~ n n ~ g i n  of eye. 
15. (11) No ilyoid mnrlt under Io~vcr jaw. Few 

o r  no spots on tail; 



20. (1G) P a r r  marks present as vertical bars 
o r  oval spots. 

21. ( 3 0 )  P a r r  marks short, estending litt!e, 
if any. belo\\* latcral line. 

23. ( 2 5 )  Gill 1~1iers  on first arch, 19 to 26. 
" Pyloric caeca, 140 to 186. 

23. ( 3 6 )  P a r r  marks faint. Sides below lat- 
eral Iinc iridescent green. 

21. ( 3 7 )  Small when migrating from fresh 
\I-ater, c i ~ ~ r o x i m a t e l y  1.5 inches (40 
mm) long. 

Chum salmon 

21.23 
( 0 .  Jceta) 

I .A?%. 

30. ( 2 1 )  Pnr r  marks Iargc, velatical I~ilrs ccn- 
tcred by latcral line. 

31. (28) *"Gill r:~kels s l ~ o r t  and thick, ie1ver 
tllall 29 on first arch- 

- ---- 
32. ( 2 9 )  Adil~ose fin a t  lenst partially pig- 

mented. 
33. ( 4 0 )  **Plyloric caeca more than 90. 
34. ( d l )  Parl-nmrlis broader than interspaces. 
35. (42) .&interior rays of anal fill llot dis- 

tinctly longer than rest, not white 
edged. 

36. ( 4 3 )  Anal fin not pi,gmented. 
3'i; (4.1) Black spots, when present, on botll 

lobes of cai~dal fin. 
38. (45) Adipose fin not completely mottled, 

clear aTea a t  anterior base of fin.. 
39. ( 4 6 )  Elack gums ?long base of lower teeth. 

- a * . .  -. . . . Chinook salmon 
(0.  tsJuzz~.ytscJra) 

-. 
30,34 38 

25. ( 2 2 )  Gill rakers on first arch, 30 to  40. 
""Pyloric caeca 60 to 115. 

26. ( 9 3 )  Parr marks usually sharply defined. 
Sides below lateral 1ir.e silvery, not 
iridescent green. 

27. ( 2 4 )  Relatively large when. migrating 
- from fresh water, approximately 3 
to 5 inches (80 to 126 mm) long. 

28. ( 3 1 )  Gill rakers long and. slender, more 
than 29 on first arch. 

29. ( 3 3 )  Adipose fin clear, not pigmented. 
Sockeye salmon 
(0. tlerkn) 

40. ( 3 3 )  **Piyioric caeca less than 80. 
41. (34J P a r r  marks nfrrower than inter- 

. spaces. 
42. ( 3 5 )  Anterior rays of anal fin elongated ; 

when depressed they extend to base 
of last ray. (Fig. 2B) 

43. (36) Anal fin pigmented betitpeen rays, re- 
sulting in black banding. 

4.1. ( 3 7 )  ElncIc spots, when present, on upper 
lobe of caudal. 

45. (35) Adipose fin completely pigmented. 
46. (3G) 31011th grny to white. 

coho  salmon 
(0. kisrrtch) 



47. (1) Adipose fin not present; scales pre- 
sent o r  lacking. 

Not Snimonidae 

48. (2) No fleshy appendage at base of pelvic 
fins. 

Smelts 
Family Osmeridae 

49. (3)  Mouth small, not reaching center of 
eye; teeth weak o r  absent. 

50. (51) Depressed dorsal fin, shorter  than 
head. . , -: 

Whitefishes 
. Genus Coregonus 

51. (50) Depressed dorsal fin, longer than 
head. 

Arctic g a y l i n g  
' (Tl~ymcrll~rs a.rct icG) 

52. (5 )  **Teeth on head of vomer oxily. - I"' 

. Chars 
. ' Genus Saheli7urs 

Dolly Varden (S. mnlntn) 

5s.  (7) Adipose fin orange; row of distinct ' 
pale round spots along lateral line. 

Brown trout 
- (Sallno t r t r t h z )  
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APPENDIX B 

Procedures for Sampling Salmon Smolt 
for Age, Length, and Weight 



The sample size is 70 sockeye salmon smolt per day, five days a week. If daily sampling 
objectives are being met, sampling will not occur on Wednesday and Sunday. It is essential that 
the sample be taken randomly. In the event that more than the required sample size is in the 
smolt trap at the time of sampling, the trap is to be stirred to assure randomness. When the smolt 
are randomly distributed, a small dip net will be used to remove a subsample. This procedure 
will be repeated until the sample size goal is met. 

AWL Forms 

Smolt length and weight will be recorded on AWL forms (Appendix B.l). Using a No. 2 pencil, 
complete each section of the left side of the AWL and darken the corresponding blocks: 

Description: Include species (sockeye smolt), location, year, and samplers. 

Card: The AWL forms and corresponding slides are numbered sequentially by date 
throughout the season starting with # 001. A new, consecutively numbered, card 
is used each day even if the previous card is not completed. There may be a 
minimum of one fish and a maximum of 40 fish (8 slides) per AWL. 

Species: Refer to the reverse side of the AWL form to obtain species; sockeye = 2. 

Day, Month, Year: Use the appropriate digits for the date the fish are sampled. 

District, Subdistrict, Stream, Location: Consult project leader for the appropriate codes. 

Period: List the period in which the fish were sampled using Appendix B.2. 

Project: Refer to the reverse side of the AWL form to obtain code; code 4 will be used as 
default since a specific smolt code does not exist. 

Gear: Refer to the reverse side of the AWL form to obtain code; 00 = trap. 

Mesh: Leave blank. 

Type of Length Measurement: Refer to the reverse side of the AWL form to obtain code; 
1 = Tip-of-snout to fork-of-tail. 

Number of Scales: Mark 1 (refers to 1 smearlfish) 

# of Cards: Mark 1 (each AWL form is individually numbered) 
Keep the litho codes in numerical order throughout the season and be sure to 
transfer the litho code from the front left side to the backside of the AWL form. 
These forms will be optically scanned and stray marks may be misinterpreted. It 
is the crew leaders responsibility to make sure that all forms are carefully edited 
before returning them to your supervisor. 



Sampling procedure 

Smolt will be kept alive and sampled the day of capture. MS222 will be used to anesthetize the 
fish. The use of this chemical will be demonstrated in the field. A flattened probe will be used 
to remove 5-10 scales from the preferred area, consult Appendix B.3. The scales will be 
mounted on a glass slide as illustrated in Appendix B.4. The left portion of each slide will be 
labeled: location, date, AWL # (card #), and fish numbers (1-5, 6-10, 1 1-15, etc.). When the 
slides are completed, return them to the box in order, and label the box as shown in Appendix 
B.4.. Smolt lengths will be measured in millimeters from the tip of the snout to the fork of the 
tail, Appendix B.5. Record each length by darkening the appropriate column blocks on the AWL 
form. 

Excess water will be removed from the smolt before weighing by using a paper towel blotter. 
Individual smolt weights will be recorded to the nearest 0.1 gram on the backside (right side) of 
the AWL form (Appendix B. 1). 

Take care to ensure length and weight data corresponds to the appropriate scale smear as this 
information is used to calculate condition factor at age. When sampling for age, length, and 
weight, rite-in-rain books may be used to record data. After sampling is done, transfer the data 
carefully to the AWL forms. It is the responsibility of the crew leader to make sure the data 
has been transferred correctly and the AWL form is filled out completely. 
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Appendix B.2. Period codes and corresponding dates. 

Period Dates Period 
'r 

Dates 
Pi' P 

01-Jan t o  
04-Jan t o  
11-Jan t o  
18-Jan t o  
25-Jan t o  
01-Feb t o  
08-Feb t o  
15-Feb t o  
22-Feb t o  
01-Mar t o  
08-Mar t o  
15-Mar t o  
22-Mar t o  
29-Mar t o  
05-Apr t o  
12-Apr t o  
19-Apr t o  
26-Apr t o  
03-May t o  
10-May to. 
17.-May t o  
24-May t o  
31-May t o  
07-June t o  
14-,June t o  
21-June t o  
28-June t o  



Appendix B.3- S c a l e  sampling procedure shoving the  preferred 
area on a smolt salmon- 

L e f t  

- 
Posterior i n s e r t i o n  o f  Dorsal Pin 

s i d e  -- . ~ n t e r i o r .  i n s e r t i o n  o f  Anal Pin 
1 - \ 

Preferred Area . Lateral Line 

Preferred S c a l e s  

. 
I *./ 



Appendix B -4. 
SALMON SMOLT GLASS SLIDE EXAMPLE 

The following information should be Iegibly written on the slide label: 

I. AWL # 
2. Location 
3. date (rno/day/yr) 
4. Fish # ( 1-5, 6-10, etc.) 

When the slides are completed, return them to the box in order by AWL # and fish#, and labe1 
the slide box on top with the following information: 

r 
cat. no. 48300-0E 

Location (RED LAKE) 
AWL Numbers (AWL # 009 - 018) 
Beginning and ending dates ( 5/16 - 20193) 

Appendix B.5 
MEASURING SMOLT LENGTH 
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INTRODUCTION 

From 1992 - 1994, 2.2, 4.3, and 5.7 million sockeye salmon fry were stocked into Spiridon Lake, 
respectively, to produce adult returns for commercial harvest. The Spiridon enhancement project 
consists of a smolt bypass system (trap system and pipeline) to allow migration past a barrier falls 
in the outlet creek draining Spiridon Lake. Smolt production, age and condition are assessed in 
May and June while operating this system. Since Spiridon Lake is located on Kodiak National 
Wildlife Refuge (KNWR), a significant portion of the project's focus is on wildlife and Dolly 
Varden monitoring as required by the Environmental Assessment (EA). The first harvestable 
return of sockeye salmon adults occurred in 1994. The project is also responsible for fishery 
monitoring activity, including run size estimates, age assessment, and providing for an orderly 
fishery. 

The goal of this project is to evaluate the survival of sockeye fry stocked into Spiridon Lake, to 
the smolt life stage, to insure that smolt outmigrate through the bypass system with minimal 
mortality, as well as to determine the number of adults produced, and to monitor the commercial 
fishery. Additionally, to comply with the monitoring requirements of the EA in agreement with 
the Kodiak National Wildlife Refuge. 

Objectives 

1. Estimate the number and timing of sockeye smolt outmigrating from Spiridon Lake. 

2. Determine the age composition, and average size of sockeye smolt outmigrating. 

3. Determine Dolly Varden catch per unit effort (CPUE) in Spiridon Lake. 

4. Estimate the seabird, marine mammal, and other wildlife abundance in Spiridon Bay. 

5 .  Monitor run strength to facilitate a commercial fishery. 

6 .  Estimate the run of pink and sockeye salmon returning to Telrod Cove and Telrod Creek. 

7.  Determine the age composition of the sockeye run in the Terminal Harvest Area. 

8.  Determine baseline pararfleters for disease and genetics of Spiridon River sockeye and chum 
salmon. 



Tasks 

Operate a smolt bypass system throughout the sockeye smolt outmigration. Target date: 
April 27 to end of migration. 

Estimate the daily migration of sockeye salmon smolt by time counts. 

Sample 70 smolt per day, three days per week, for scales, length and weight data. 

Sample 70 smolt per day, two days per week, for scales alone. 

Collect physical data daily 

Collect juvenile Dolly Varden samples for CPUE at South, East and West Creek locations, 
in late June and in August. 

Collect adult Dolly Varden for CPUE from West Creek area, for two 24 hour fishing period 
in late June and in August. 

Sample all captured adult Dolly Varden for weight (0.1 g) and lengths to nearest millimeter 
(snout to tail fork). 

Conduct wildlife surveys in Spiridon Bay on July 14, August 4, and August 25. 

Conduct foot surveys to the barrier falls of Telrod Cove Creek during the wildlife surveys 
in August. 

Transfer fishery monitoring camp from Anguk Island to Telrod Cove and install barrier 
seine by 20 July. 

Sample 240 adult sockeye/week (-1,600 total) for age and length in the commercial fishery 
of Spiridon BayITelrod Cove area; in addition, sample 3Olweek (15 male and 15 female) 
for weight. 

Monitor the salmon build up and vessel activity during fishery openings. 

Collect 60 IHNV samples each from sockeye and chum salmon in the Spiridon River 
drainage in August (chum) and September (sockeye). 

Collect 100 samples from Spiridon River sockeye to genetically characterize the stock. 

1 



SUPERVISION 

Proiect Biologists: Steve Honnold and Steve Schrof 

Honnold and Schrof will be responsible for logistical support, equipment, and technical support. 

Field Staff: Mark Kansteiner - crew leader - Smolt (4127-619) 
Greg Watchers, Tim Sands, PJ Purdy, FT I - crew 
Tim Sands - crew leader - Smolt (6110-6130); Fishery Monitoring (7117 - 911) 
PJ Purdy, Mary Bingham, Helen Knut, and Sport Fish Division Tech. - crew 

The crew leader will schedule daily tasks and oversee field operations and safety. Steve Schrof 
will opwn fishery monitoring camp and train Tim Sands. Greg Watchers will be the crew leader 
from 911 through the end of fishery monitoring. 

PROCEDURES 

Trap Ins tallation, Monitoring and Maintenance 

The location of two canadian fan traps will be similar to 1994 in a point, mid channel, as 
indicated by permanent bank markers. Once in place the trap will be anchored by cable to a 
turnbuckle permanently attached to a previously anchored duckbill on the stream bank. Two inch 
diameter pipe in 10 - 12 foot sections erected with NU-RAIL fittings, will be used as a frame to 
secure and support the traps. Come-a-longs, secured to the overhead steel pipe cross members, 
will be used to elevate the downstream ends of the traps to . Additional support will be provided 
(cable and 314 inch rope) from the traps to the overhead pipes. 

The de-watering tanks will be placed downstream of the traps and secured by cable to previously 
positioned duckbill anchors on the stream banks. Next, each trap will be connected to the de- 
watering tanks with sections of aluminum trough and secured with threaded rod run through 
previously drilled holes. Rubber and foam pipe insulation material will be used to assure a tight 
fit between the ends of troughs and the tanks and traps. 

A diversion weir will be installed upstream of the traps using a frame made from five foot (legs), 
and eight foot (cross members), two inch diameter pipe and NU-RAIL fittings, and attached four 
by eight sheets of aluminum perforated plate. The perforated plate will be secured to the traps 
and screwed in place, with each upstream piece overlapping six or so inches and resting on the 
stream bed. A wooden dam will be installed where the weir meets the stream banks to minimize 
smolt avoidance near shore. ?'he base of the weir will be sandbagged and lortex used to prevent 
smolt from escaping. Lortex will also be used at the seams of the perforated plate and any other 
areas of potential injury to smolt. Similarly, the inside of each trap will be lined with tarp 
material andlor lortex. 



Pipeline sections will then be attached to the downstream ends of the de-watering tanks which 
lead to the counting tank. The pipeline is open ended at the counting tank with both pieces 
resting on the lip of the tank. A stand pipe is used to adjust the water level in the counting tank; 
and come-a-long adjustment adjusts the flow into the traps and de-watering tanks. 

The traps should be operated to maintain efficiency and minimize smolt mortality. This will 
require frequent monitoring and maintenance. Keep in mind the significance of smolt survival 
to the overall adult return. Significant mortality can occur in a short period of time. Fish tend 
to hold in the tanks and pipeline during the day periods and any loss of flow through the system 
can result in mortality of fish in those areas. Some mortality will occur due to the high water 
pressure and smolt being pinned on perforated plate. Keep an accurate account of the mortality 
to include in the daily outmigration estimate. All dead smolt will be removed from the system 
and disposed of in Spiridon Lake. 

Smolt Migration Estimates (Time Courzts) 

Time counts of smolt passing through the bypass system will be used to estimate daily 
outmigration. Counts will be conducted every 30 minutes from 2300 hours through 0500 hours 
at the "counting box" (most downstream tank), with a target count of 1,000 smolt/period. The 
counting period (every 1/2 hour) will range from 1.5 minutes (minimum) to 8.0 minutes 
(maximum). The duration of the period will be determined by the rate of smolt movement, with 
the minimum time used during large migrations and the maximum used during slower smolt 
movements. Counts will be undertaken by moving one of the entrance pipes over a catch basket 
submerged in the tank and using a stop watch. The counts will be alternated between the two 
pipes each 30 minutes. If smolt movements occur during the day then the aforementioned 
procedures will be also be used. The past procedure of crowding and estimating holding smolt 
in the de-watering and counting tanks will only be conducted if excessive injury or mortality is 
observed or, in the crew leader's judgement, has the potential to occur. If several days of holding 
smolt begin to migrate, time counts will proceed as usual; note when this occurs. An estimate 
of the number holding at the end of each smolt day (noon) will be recorded, but not added to the 
daily count. The migration estimate per ?4 hour will be determined by: (number of smolt 
counted per time period) x (time period/30 minutes). Record time counts, migration estimates, 
and remarks on the Spiridon Smolt Daily Reporting Form (Appendix A) and summarize daily 
trapping data on Sockeye Salmon Summary Report Form (Appendix B). 

Age, Weight and Length Sampling 

A sample of 70 sockeye smolt per day, three days per week, are to be sampled for age, length, 
and weight. On alternate days (two days a week), scales only will be collected. Each sample 
will be taken from a single bay's catch. Do not mix samples between days. Since smolt 
primarily migrate at night, a single sampling day will be the 24 hour period from noon to noon 
and will be identified by the calendar date corresponding to the first noon. 

It is essential that the sample be taken randomly. In the event that more than the required sample 
size is in the smolt trap at the time of sampling, the trap is to be stirred to assure randomness, 



When the smolt are randomly distributed. a small dip net n-ill be used to remove a subsample. 
this procedure will be repeated until the sample goal is met. 

Smolt samples will be kept alive and worked the day of capture. MS222 will be used to 
anesthetize the fish. Latex gloves should be worn to prevent direct exposure to MS222 (see 
attached MSDS sheet). The use of this chemical will be demonstrated in the field. Age, weight, 
and length data will be recorded on adult AWL forms (computer forms) (Appendix C. I), as no 
smolt AWL forms exist. Refer to Appendix C.2 on the standard procedures for recording data 
on an AWL form. Record sampling personnel at the top of each AWL form. 

A knife or scalpel will be used to remove 5-10 scales from the preferred area (Appendix C.3). 
The scales will be mounted on a glass slide as illustrated in Appendix C.4. Label the left portion 
of each slide with the sample AWL number, location, date, and fish number. Smolt lengths will 
be measured to the nearest millimeter, from the tip of the snout to the fork of the tail. 

Excess water will be removed from the smolt before weighing by using a paper towel as a 
blotter. Individual smolt weights will be recorded to the nearest 0.1 gram. 

All data (slides, forms) will be forwarded to the area office and reviewed on a frequent basis 
(weekly or earliest available plane to town). Be sure to duplicate the data forms in case originals 
are misplaced in transit. Please be conscientious in the quality control of &l data prior to 
sending into Kodiak. Take the time to thoroughly review slides and forms to see they are 
filled out properly. This is especially important for the computer AWL forms. Avoid the 
following: 

1) Scales mounted poorly - avoid too many scales in a smear and avoid slime or debris 
when mounting; also keep smears far enough apart to avoid mistaking one fish or 
another. 

2)  Numbering AWL form improperly - for example, if 70 smolt are sampled the first day 
(day 1) the AWL numbers should be 001 (fish 1-40; 8 slides), 002 (1-30; 6 slides), do 
not continue from 40 to 41-70. The next day will start with AWL 003 (fish 1-40) and 
SO on. 

3) Numbering when two scales per fish is required - these should be numbered 001 A, 
B, not 001-002. 

4) "# of cards" mislabeled - use one even if there are two scale cards or slides. 

5 )  Damage AWL form (computer - mark sense) - do not bend, fold, tape, staple, paper 
clip, etc. these f o q s .  The computer will not read them correctly, otherwise. 

Quality control check will be made by project biologists with feedback provided to crew leader 
in a timely manner. If there are questions concerning any procedures, please ask for assistance. 
Requesting assistance is better than improper sampling or form completion. 



Plzysical Data 

Physical data will be collected at the smolt site at approximately 1100 and 2300 hours. 
Information will be recorded on the Daily Physical Observation form (Appendix D) and will 
include: water and air temperatures, stream height, percent cloud cover, wind direction and 
velocity, and precipitation. 

Dolly Varden Sampling 

Dolly Varden juveniles will be collected for CPUE by beach seine at three locations (Appendix 
E) once in late June, and again in August. During each sampling period, two sets will be made 
from permanent marker (fence post); one on each side. Dolly Varden and sockeye fry will be 
enumerated and stickleback and sculpin numbers estimated and summarized on the Dolly Varden 
Sampling form (Appendix F). Sockeye fry weights (0.1 g) and lengths (mm) will be recorded. 

A variable mesh gillnet will be set on the lake bottom at the permanent sampling site at West 
Creek. Gillnet sets will be, approximately 30 meters from shore, marked with a fence post. 
All adult Dolly Varden caught over a 24 hour period will be sampled for weight (0.1 gram), and 
length (mrn) FL (Appendix G). All adult Dolly Varden will be eviscerated to examine stomach 
contents. Contents will be visually identified to assess the degree of sockeye fry predation. 

Wildlife Surveys 

Wildlife surveys will be conducted on 7/14, 814 and 8/25 in Telrod Cove and Spiridon Bay. Bird 
and sea mammal counts will be made along transects developed previously. Refer to Appendix 
H for procedures and necessary data forms. 

Stream Surveys 

Foot surveys will be conducted in August (during wildlife surveys) in lower Spiridon Creek and 
Telrod Cove. Live and dead adult salmon will be enumerated. Survey data will be recorded in 
a rite-n-rain log book. 

Fishery Monitoring and Sampling 

From July 15 to September 15, the commercial salmon fishery will be monitored in Telrod Cove 
and Spiridon Bay. The camp will be relocated from Anguk Island to Telrod Cove (Appendix I). 
Once the camp is established, a barrier net will be installed across Telrod Cove to prevent adult 
sockeye salmon from escaping into Telrod Cove Creek (Appendix I). The barrier net will be 
monitored in such a manner to avoid mortality to fish and wildlife. A system will be developed 
to pass approximately 100 - 200 pink salmon over the net to allow to spawn in Telrod Cove 
Creek. The net will be kept free of debris and cleaned regularly. Daily surveys will be 
conducted in Telrod Cove and Spiridon Bay to assess sockeye salmon run strength with 
information relayed to the Commercial Fishery Managers at 0800 and 2000 hour radio schedules. 
Crew leader will be responsible for coordinating opening of fishery under direction of 



Commercial Fishery Managers. During the fishery, vessel names, fishing location , and estimated 
catch by species will be logged. 

The adult sockeye salmon run will be examined for age and length data with a goal of sampling 
-1,600 fish from 01 August through the end of the run. The weekly goal will be 240 fish. In 
addition, 30 sockeye (1:l sex ratio) will be sampled weekly for weight. A variety of fish will 
be sampled each day from the smallest to the largest to accurately reflect a weight range. Refer 
to Appendix J "Kodiak Management Area Salmon Escapement Sampling Operational Plan, 1995" 
for procedures. 

Path ology and Genetic Sampling 

Ovarian fluid samples will be collected from 60 female sockeye (spawners or post-spawners) at 
Munsey's Lake. The adult sockeye will be collected by beach seining along the lake shore where 
spawning has been observed. Once fish have been captured, ovarian fluid will be collected as 
described in Appendix K, IHNV sampling protocol. 

Virology samples will also be collected from female chum salmon in the Spiridon River drainage 
using the same sampling procedures. 

In addition, the collection of genetic samples from adult sockeye salmon will be coordinated with 
the pathology sampling. Fish will be captured by beach seining at Munsey's Lake and sampled 
according to the guidelines outlined in the genetics sampling protocol (Appendix L). 

OTHER REQUIREMENTS 

Additional Data Collection 

During the course of daily activities, also note any wildlife activities and their locations. This 
includes bear observations, waterfowl activity (Harlequin Duck activity on Spiridon Lake), bald 
eagle activity during smolt outmigration, and marine mammal occurrence. Also, record human 
activity as associated with the commercial fishery (hiking to view bears under the falls, etc.). It 
is especially important to document any fishing violations, either by photo or video. 

Safety and Radio Sclzedule 

Each employee will receive CPWirst  Aid Certification as required by the Department SOP, prior 
to assignment to the spirido; Project. In addition, each employee will review the required 
sections of the ADF&G SOP and sign the Employee Safety SOP Verification form. Specific 
SOP'S to review include Safety PolicyIStandards, Building Safety, Field Camp Safety, Aircraft 
SafetyiPassenger, EmergencylSurvival Equipment Required in Aircraft, Boating Safety, Vehicle 
Safety, Laboratory Safety, Small Tool Handling, and F i r e a r d e a r  Safety. There is additional 
information in the office safety files to supplement the SOP and is also available for review. 



Project crew leaders will be responsible for providing the necessary equipment and information 
to field technicians. Each employee is responsible for receiving hislher own safety training. 

Field camps will be contacted by office personnel by SSB radio. The Development Section, 
CFM&D Division, morning radio schedule will be from 0845 - 0900 hours Monday through 
Friday and the evening 2 100 - 2 1 15 hours Sunday through Thursday. During smolt season the 
"morning" schedule will be 1300 - 1315 hours. If contact is necessary at other tinies information 
can be relayed vie the Commercial Fish Management Section schedule at 0800 and 2000 hours. 
(Appendix M). The frequency for Fish and Game contact is 3230. ALL FIELD PERSONNEL 
WILL BE AWARE OF EMERGENCY CONTACT PROCEDURE POSTED ON EACH 
RADIO AND AT WHICH LONGITUDE AND LATITUDE COORDINATES THEIR 
CAMP IS LOCATED. 

Air Charters 

All air charters will be set up through Kodiak staff. Appropriate information in regard to charters 
will be relayed through daily radio contact. It is important to contact office personnel when any 
data, equipment or other freight will be "back hauled" to Kodiak. 

Reporting 

Crew leaders will be responsible for reporting all of the job activities and compiling biological 
data. Be sure to use pencil rather than a pen for data entry. Data forms and a field log will be 
completed daily. Use "rite in the rain" field log books in the field and transfer data onto rite in 
the rain data forms after field work is completed. Data will be reported to Kodiak staff via SSB 
radio as previously mentioned. Completed data forms will be sent to Kodiak weekly. Make sure 
that data that is sent to Kodiak is properly packaged and labelled. 

A report of project activities will be sent to town weekly or on soonest available plane . A one 
page weekly report is sufficient (Appendix N). In addition to weekly reporting, crew leaders will 
be responsible for writing a report summarizing Spiridon Project activities for the season. Please 
follow the enclosed format when writing this document (Appendix 0). Specific information on 
hardware installation and removal, and system operation should be included. 

Inventory 

Upon completion of the project, crew leaders will complete a thorough inventory of all project 
equipment. The final locationpf each inventoried item will be noted (i.e. at Spiridon, warehouse 
bin, etc.). 



Video/Plzoto Docunrentation 

Crew leaders will be responsible for photo documenting project activities. Specific aspects such 
as trap installations, weir construction, and other detailed tasks are important to photograph. 
When possible, State cameras and film will be used. If, however, State cameras are not available, 
film will be provided for use with personal cameras. The use of personal cameras is suggested 
in this case but not required. 

Performance Appraisal 

Crew leaders will be responsible for evaluation of each crew members performance during the 
Spiridon Project operations. A Performance Evaluation will be written for each crew member 
at the end of the project. These evaluations will be written on the State of Alaska Performance 
Evaluation form (Appendix P). The individuals that write these project evaluations will be 
referred to in the final evaluation written by the Project Biologist. Crew leaders should keep 
crew members appraised of their performance during the project. 

Timeslt eets 

All timesheets are to be in the Kodiak office by the 15th and 30th of each month. When the 
employee is working in the field and receives hazard pay, the timesheet "Comments" column is 
to have the location of the field camp. If there was overtime worked, the employee must state 
a choice each pay ueriod whether to be paid for the overtime hours worked or accrue 
compensatory leave (comp time). The comp time should be put on the timesheet as overtime, 
and at the top of the timesheet write the following: "I wish to receive compensatory leave in lieu 
of overtime." Comp time is calculated each pay period by multiplying the number of hours of 
eligible overtime by 1.5. If the employee has comp time at the end of the field season, they are 
to use the comp time before being put on seasonal leave without pay. Employees cannot collect 
unemployment while on comp time. Crew leaders should plan work activities to be completed 
in a 7.5 hour day. All overtime worked will be pre-authorized by the Project Biologist. 
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APPENDIX A 

SPIRIDON SMOLT DAILY 
REPORTING FORM 
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APPENDIX B 

SPIRICON 
SOCKEYE SALMON SMOLT SUMMARY 

Date 

1 

Tined 
Live 

I 

Timed 
Dead 

I 

Other 
Live 

1 

Other 
Dead 

1 1 - 1 1  

Total 
Live 

----------.-------------------------------------------------..-----------------------------------------..---------------.. 
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Live 

I I 
I 
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I 
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Appendix C-2- 

The samplc size is 70 sockeye salmon smolt per day. five days a week. If daily sampling 
objectives are k i n g  mcL sampling will not occur on Wednesday and Sunday. I t  is essential that 
the sample k taken randomly. In the event that more than the rquircd sample s i x  is in the 
smolt trap at the time of sampling. the m p  is to bc siirred to assure randomness. When the 
smolt are randomly dismbuted. a small dip net will be uscd to remove a subsample. This 
procedure will be repeated until  the sample goal is met. 

AWL Forms 

Smolt length and weight wi l l  be recorded on AWL forms (Appendix B.1). Using a No. 2 pencil. 
complete each section of the left side of the AWL and darken the corresponding blocks: 

Description: Include species (sockeye srnolt). location, year, and samplers. 

Card: The AWL forms and corresponding slides are numbered sequentially by date 
throughout the season starting with # 001. A new, consecutively numbered, card 
is used each day even if the previous card is not completed. There may bc a 
minimum of one fish and a maximum of 40 f d  (8 slides) per AWL. 

Species: Refer to the reverse side of the AWL f o m  to obtain species; sockeye = 2. 

Day, Month, Year: Use the appropriate digits for the date the fish are sampled. 

District, Subdistrict, Stream, Location: Consult project leader for the appropriate codes. 

Period: List the period in which the fish were sampled using Appendix B.2. 

Project: Refer to the reverse side of the AWL form to obtain code; code 4 will be used as 
default since a specific smolt code does not e i s t .  

Gear: Refer to the reverse side of the AWL form to obtain code; 00 = trap. 

Mesh: Leave blank. 

Type of Length Measurement: Refer to the reverse side of the AWL form to obtain code: 
1 = Tip-of-snout to fork-of-tail. 

"?umber of Scales: Mark 1 (refers to 1 smearIfish) t 
# of Cards: Mark 1 (each AWL form is individually numbered) 

Keep the litho codes in numerical order throughout the reason and be sure to 
~ a n s f e r  the l ido  code fiom the front left side to the backside of the AWL form. 
These forms will be optically scanned and stray marks may be misinterpreted. It 
is the crew leaders responsibility to make sure that all forms are carefully edited 
before returning them io your supervisor. 



Appendix C-3. Scale sampl ing pcoceduce shoving the preferred 
area o n  a smolt salmon. 
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Appendix C .4. 
SALMON SMOLT GLASS SLIDE EXAMPLE 

The following information should be legibly written on the slide label: 

1. AWL # 
2. Location 
3. date (moldaylyr) 
4. Fish # ( 1-5, 6-10, e ~ . )  

When the sIides are completed, return them to the box in order by AWL # and fish#, and label 
the slide box on top with the following information: 

r 
cat. no. 48300-025 

Location (RED LAKE) 
AWL Numbers (AWL # 009 - 018) 
Besinning and ending dates ( 5/16 - 20193) 

. AWL : 009 - O I Q  
S/JL -201 4 3  

Appendix B.5 

' ! MEASURING SMOLT LENGTH 

L s n o u t  t? fork  l e n g t h  I 
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APPENDIX E 

u 
0 1 mile  = 

SPIAIDON LAKE 
-- - -  

Volume: 318.1 x 10dm3 

Area: 9.2 x 
Mean depth: 34.7171 

Maximum depth: 8 2 . 0 1 ~ 1  

B o t t o m  contours  In mete rs  
t 

. 
I .  FIGCRE 2. Bathymetric mz? of S p i r i d c n  sc=v;-s l o c a t L ~ ~ -  of t k e  

l i z n o l o g l c z l  s a z p l i ~ g  s t a k i o n s ,  h ~ I r ~ ~ ~ c u s t l c  a r e n s  ( ~ ~ 3 )  a-5 ,' tra-set:= (1-8).  
18 / 



APPENDIX F 

Spiridon Lake Dolly Varden Juvenile Beach Seining Reporting Form 

Date: 

Seine Sites Sockeye Sticklebacks Dolly Varden Sculpin Comments 

West Beach 

1 st Set 

2nd Set 

East Beach 

1 st Set 

2nd Set 

South Beach 

1 st Set 

2nd Set 

Totallsite: 

Total Fish Numbers: 



APPENDIX G 

Spiridon Lake Dolly Varden Gillnet Survey Form 

Personnel: 
Data collected on: 

Gillnet set (dateithe): 
Gillnet pulled (dateltime): 

Fish Number Length (mm) Weight (g) Fish Number Length (mm) Weight (g) 

32 65 

33 66 

Average 



APPENDIX H 

OBSERVER MANUAL FOR BOAT SURVEYS 
FOR 

MARINE BIRDS AND MAMMALS . 

MARINE AND COASTAL BIRD PROJECT 

MIGRATORY BIRD MANAGEMENT 

/ 

U.S. FISH & WILDLIFE SERVICE 

ANCHORAGE, ALASKA 

MAY 1991 



I. INTRODUCTION 

The purpose of this gude is to acquaint the reader with sampling prorocois for hiwine 
and Coastal Bird Project boat surveys for seabirds and mammals. This handbook has 
been designed to give new observers a working howlebge of data coilecrion techniques 
before entering the field. Sampling design (the way n-ansects are chosen and the number 
and size of boats used to survey) is not addressed in this manual. 

1. Crew 

The number of crew on a boat will depend on survey design and boat size. For example, 
the 25' Boston Whaler Revenge is operated by a three person team. One crew member 
acts as boat operator while the other 2 make observations. Duties may be rotated among 
crew members. One person may act as boat leader and is responsible for daily survey 
logistics and data quality control. 

2. Transects 
I 1 

In general, two types of transects are used in 
Marine and Coastal Bird Project surveys: 
shoreline m s e c t s  for areas within 200111 of 
shore, and pelagic transects for areas greater - 
than 200m from shore. 

Shoreline a-ansects are surveyed at a distance 
of lOOm from shore at a cruising speed of 5 -  t i i n  

10 kts. The inside observer surveys from the 
boat to the shore ("inside"), while the outside I W 

observer surveys from the boat seaward an m e  1. -&of a ~ f r o r - e k  & m r -  
additional lOOm ("outside "). In this manner, 
a l l  birds within the 200m smp adjacent to 
shore are counted Figure 1 illustrates a typical 
shoreline transecr. The cross-hatched area 
represents the 200m wide smp that is sampled 
by the observers. 

Offshore areas are subdivided with a g i d  
because of the large area to be surveyed. 
Straight-line transects are subsampled 
randomly or systedatically within grid blocks. 
Figure 2 illustrates transects which sample 
pelagic block P17. Figure 2. Example 0fpehp.c t rmec t s  

whxh sampie blcck PI 7. 



3. Rocks and Islands 

Sighdngs of animals on rocks in the m s e c t  should k coded as on land (codes for 
locadon of sighangs are described in the data mording secdon). Rocks are 
considered even if they ye not contiguous with the shoreline. This leads io the 

than lOOm seemingly cryptic but correct description of an animal located pa t e .  
from shore, on land. 

If a rock appears to be exposed at mean high water (MHW) and has terresmal 
vegetation, it is considered a. small island. When an island occurs in the Uansect, the 
surveyed area is expanded to include a 200m m e c t  buffer around the island 
(transect areas are not expanded around rocks that are not exposed at Z/MW and do 
not have ternstrial vegetation). Sighdngs within 1M)m of the island shoreline are 
recorded as "inside" and those from lOOm to 2OOm ha the island are recorded as 
"outside". J 

4. Ice 

If ice obstructs your ability to adequately see pordons of the m s e c t ,  estimate the 
percentage of the transect area that was unsurveyable and record this value in the 
comments section of the data sheet. Remember to draw a picture of the ice coverage 
on the back of the data sheet. The estimate of unsurveyable area and map can be 
used to calculate a correction factor for unsurveyed habitat. 

5. Rushing and Diving 

The question of animals that flush or dive ahead of rhe boat comes down to a single 
point: did the activity of the s w e y  vessel cause the animal to alter its behavior? For 
example, if an eagle sighted in a tree several hundred meters ahead of the boat twk 
flight, did he flush because of the boat, or did he fly off to feed? If the survey vessel 
caused the animal to flush or dive before it was in the sampling window, then it 
should be included as a sighting. If the animal would have moved out of the 
sampling window area regardless of the vessel, the sighting should not be included 
Since this is largely a subjective decision on the part of the observer, the only rule 
is to use good judgement and common sense. Feel EiFt to discuss the situation with 
the other crew members. The final call should go to the observer who made the 
sighting in the first place. 

A special case of flushing is known as rollup. This occurs when birds flushed by the 
survey vessel fly ahead and land farther along in the mnsect. These animals could 
then be counted muldple times, depending on their behavior and the length of the 



aansect. Asain, use common sense. If a flock of 12 kiequin ducks (N4.DC) flush 
forward into the urnsect, and ime&sreiy around tk next bend you sight "another" 
flock of 12 HADUS, consider the possibility that they are the same flock. If you 
think they are the same individuals, do not record &=a a second time. 

A flock that flies forward in a uaisect may also join =other flock. In this case, the 
number of birds in the original flock should be sutmcted from the second flock 
sighting for the correct number of new sightings. For this reason, it is important to 
attempt to keep track of where birds are flying wher, hey flush in the m s e c t .  

Mammals may also reappear in the transect if they dive and surface again ahead of 
the boat. Individual characteristics may be helpful h confirming resightings of the 
same individual(s). 

7. Species Identification 

If you cannot identify an animal to the level of species, identify the genus (murrelet, 
murre, cormorant, etc.). Avoid assuming the species based on relative abundance in 
the survey area (assuming the species based on relarive abundance may only serve 
to perpetuate the illusion that one species is more abundant than the other). The 
most common occurrence of this is with marbled murrelets (&lAMU) and Kittliu's 
murrelet (KIMU). If you do not see adequate field marks, do not assume it is a 
M A W .  Record it as an identified murrelet of the genus Brachyramphus (BRMU). 

Similarly, when counting mixed flocks, do not idezrify birds to species based on 
association with other individuals in the flock. For example, if there are 25 gulls on 
a rock, and 22 of them are positively identified as mew , d s  (IMEGU), but the 
remaining 3 gulls are obscured so no field marks cm be seen, do not assume them 
to be MEGUs. Record those 3 as unidentified gulls EXGU). If you aren't satisfied 
with that identification, then maneuver the boar for a jetter view so you can see field 
marks. --The exception to this rule is for waterfowi Often, hens are difficult to 
identify to species. However, if a flock of hens and drakes are sighted, it is 
relatively safe to count them all as the same species. 

8. Estimation of Distances 

The estimation of a distance between the boat and 61 animal can be improved by 
practicing with a plastic duck decoy at the end of a ?re-measured len3g.h of fishing 
line. For example, lOOm of line can be cast out from the boat to sight the decoy at 
the edge of the sampling window. This technique should be used to practice 
sishtings nearshore and offshore as the estimation of distances can be very different 
in the two contexts. + 



9. Distance Inland 

The primvy objective of this s w e y  is not to record :emsmal animals. However. 
non-target species that are signred oppormnistically Should be recorded Do not 
record sightings of animals that are greater than 1QGm inland from the shoreiine. 
This includes birds located far upsman, or bald eagies (BAE.4) soaring or perched 
in trees well inland. If you make a really specmxlar sighting of a temsnial 
mammal that doesn't belong on the data sheet and feel you have to tell someone 
about it, record it in the comments secrion. 

111. DATA RECORDING 

For the following sections on dau recording, refer to the sample data sheet anached a 
the end of the guide. 

A. Header Information 

Prior to the s ta t  of each transect, environmental and observer data are collected These 
data are also refened to as "header" informarion, since they are recorded at the top of the 
data sheet. Some of this information may need to be recorded and/or updated after 
completion of a nansect For example, if the weather changes abruptly during the 
transect, such that over 50% of the transect was suneyed under the new weather 
conditions, change the weather code to reflect this occurrence. 

The following is an item-by-item description of the header data to be collected for each 
eansect. 

Record the survey transect number or code. Simple numeric fields should not be 
padded with leading zeroes. Alphanumeric transect codes should be recorded without 
blanks, hyphens, slashes, or other embellishments. 

Incorrect Correcr 
7 



2. Observation Conditions 

Observation conditions is a single-di@t numeric Seld, with valid codes listed at the 
bottom of the data sheet. rangng from 3 ( f i r j  10 7 (optimum). Fnctors affecdng 
observation conditions include glare. wave action. ?recipiration, fog, etc. Assessment 
of observation conditions is somewhat subjective. but ~y to renain consistent. 

Code - Descriution 
3 fair 
5 good 
6 exceilect 
7 opdmum 

I 

Always record as a single digit ranges and decimals are not allowed 

Incorrect 
6-7 
5.5 

Correct 
either 6 or 7 
either 5 or 6 

3. Weather 

Weather is recorded as a 2-digit numeric field, with valid codes listed on the data 
sheet. This variable is simply the exisdng weather conditions in the general area of 
the uansect. 

Code 
00 
03 
41 
43 
68 
69 
70 
71 
7 2 
87 

Descri~tion 
4 0 %  clouds 
>50% clouds 
patchy fog 
solid fog 
rain 
fog & drizzle 
dritzle/mis t 
snow 
fog & rain 
hail . 

If two or more~odes may apply, record the one hat has the most profound effect on 
survey conditions. Example: if it is raining, do not record "03.68". The fact that it 
is raining implies cloud cover. Record this situadon as "68". If a novel weather 
situation occurs for whjch no existing single weather code is applicable, write the 
conditions on the data sheet. Upon return to camp, a new weather code can be 
created. 



4. Date 

Tnnsect date should be recorded in the mm/dd/yy formar Do not omit the year. 
since surveys may be conducted over s e v e d  years. .Always double check the date 
field. 

5. Wind Speed 1 

Record the wind speed in miles per hour using the "wind wizard" wind gauge, If the 
wind is too light to measure, record as "LT." or "light". If no wind is detectable, 
record as "0" (do not leave blank). Decimal values are allowed, ranges are nor. 

Incorrect 
4kts 
6-7 * 

Correct - 
5.0 (mph) 
6.5 

6. Wind Direction 

Record the direction of the wind in degrees (magnetic). Smoke from the engines, or 
hanging a piece of toilet paper at arm's length can heip determine direction of light 
winds. If wind is nonexistent, or variable, record the bearing as "0". If the wind is 
from due n o d ,  record as "360". Ranges are not allowed Do not leave blank. 

I' 

7. Time 

Record the stan time of the Dansect in military (24-hour) time as hhmm. Rounding 
off to the nearest 5-minute mark is suggested 

Conecr 
1030 , 

1M5 



Record the Benufon sen state code as a single-digit numeric value. 

Code - 
0 

Des&~tion 
calm 
rippled 
waveles 4' 
2' to 4' 
4' to 8' 

Sea state, Like observation conditions, is somewhat subjective. Again, try to remain 
consistent throughout the season. Decimals and ranges a.re not allowed If conditions 
are truly borderline, record the higher of the two sea states. 

Incorrect Correct 
1-2 2 
2.5 3 

9. Tide 

Record the tidal state at the start of the m s e c t  as determined from a tide table. 
Some interpoladon of cutoff times between tidal stares is usually necessary. Use the 
single-digit tide codes listed at the bottom of the data sheet An expanded 
description of these codes is listed below. 

Code - 
1 
2 
3 
4 
5 
6 
7 ,  
8 

Descriution 
High ride 
314 of high tide, outgoing direction 
112 of high tide, outgoing direction 
114 of high tide, outgoing direcrion 
Low ride 
114 of high tide, incoming direction 
1/2 of high tide, incoming direcrion 
314 of high ride, incoming direction 



10. Inside Observer 

Record the last name or initials of the inside observer. Be consistent. 

1 1. Water Temperature 

Record rhe water temperarun in degrees Celsius. This should be determined by 
hanging a thermometer overboard for at least 30 seconds. The Coastal Navigator 
(CV) units also have a water temperature function. Venfy the CN readings with a 
thermometer reading before relying solely on the CN for water tempemrure. Double 
check the CN water temperature at least once a day. Decimals are allowed, ranges 
are not. 

r 

1 1. Air Temperanue 

Record the air temperature in degrees Celsius. This shouid be determined by holding 
a thermometer in air for at least 30 seconds. Make sure the thermometer is dry, and 
not in the sunlight or wind. If water temperature is to be determined with the same 
thermometer, obtain the air temperature fixst. 

12. Outside Observer 

Record in the same manner as inside observer. 

13. Ice Type 

If ice is present on transect, record the single-digit ice code (glacial or shore). If 
both types are present, record the predominant type. If no ice is present, record as 
"0". Do not leave blank 

Code - 
1 
2 

Description 
glacial ice 
shore ice 



14. Ice Cover 

Record the total surface area of the transect that is covered by ice in octas (eighths). 
If no ice is present, record as "0". Decimals and ranges are not allowed. Do not 
leave blank. If possible, draw a picture of the transect and ice cover on the back of 
the data sheet. 

Code - 
0 

Descriution 
c 1 E t a  
1 octa 
8 octas 
8 octas with no openings 

15. Vessel 

Record the name of the survey vessel. 

16. Human Disturbance Code 

Airplanes, helicopters, and other boats are also recorded as sighting events. The real 
concern with these objects is not necessarily their distribution and abundance, but 
rather their effect on the sampling of the transect. The disturbance code attempts to 
identify if the birds and beasts that inhabit a given area have been disturbed from 
their usual patterns of behavior. This code should be entered after the end of the 
transect. Valid disturbance codes are listed below. If no disturbance occurred, enter 
a "0". If a disrurbance code greater than 0 is entered, be sure to describe the 
disturbance in the commenr secrion (see below). You would be wholly correct to 
notice that our survey vessels are themselves a disturbance factor, but please do not 
record as such. 

, 

Code - 
0 
1 
2 
3 

17. Comments 

Disturbance 
No disnubance 
Slight disturbance 
Moderate disturbance 
Severe disturbance 

Record any general comments for that transect. These could include comments on 
disturbance factors, locations of eagle nests, equipment problems that interrupt survey 
effort, etc. Leave blank if no comments are necessary. 



B. Sighting Information 

After the header information has been recorded and the s i i e y  vessel is "on transect", the 
outside obsemer/&ta recorder records all bird and m d  sightings on the data shee:. 
Individual sighting events are recorded by writing k: number of animals on the 
appropriate line. Sighting events are separated hom ex= other by a comma 

Codes for the most commonly observed species are i ~ d y  listed on the data shee:. 
Sightings of other animals should be recorded in the extr; qace at the bottom of the data 
sheet using common names rather than species codes (to :void cryptic or misused codes). 
h list codes for commonly obsemed species is attache: to this manual. Species not 
included in this list should be coded following standards sf the American Ornithologists 
Union (also attached). 

In addition to the number of animals, a modifier is used :a represent whether the animal 
was on land, water, or in the air at the time of sightkg The default condition (no 
mod3er) is used to indicate that the animal was in or on the water. A line under the 
sighting indicates the animal was on land This categop includes birds sitting in trees, 
or standing at the water's edge with their feet submezed. A line over the sighting 
indicates the animal was in the air (flying). One exce~5on to this is when the animal 
flies up fmm behind and proceeds ahead in the same &;don as the survey vesseL This 
behavior is considered "following", and is indicated by drawing a circle around the 
sighting. The final sighting modifier is for animals sitting or standing on floating objects 
(buoys, logs, icebergs, etc.). Use the sighting modifier t b t  represents the location of the 
animal at the moment you fmt see the animal. If you set ? marbled mumlets (MAMU) 
flying up ahead of the boat, do not infer that they wer: probably sitting on the water. 
Record this sighting as 2 MAMUs in air. Call them as you see them. For this reason, 
the 1989 data base contains a single record of a humpbxk whale in the air. 

Sea otter pups require an additional note. If a motheriprj pair are sighted, record it as 
" l(1)". If a group of 7 adult otters, 2 with pups is sigh& record as "7(2)". Do not d t e  
"1 wlpup" on the data sheet, as this takes up too much space. Do not create a separate 
column for sea otter pups as removes the association beween the mother/pup pair. 

Do not erase data from the data sheets. When data s h e s  get wet, pencil marks become 
somewhat faded, and can look like ensures. During keypachin%, someone else will have 
to decide which is which. The easiest way to prevent tb problem is to cross i t e m  our 
instead of erasing. 

Understand that while the boat is moving and the inside observer and driver are calling 
out sightings, the o,utside observer has the double respsibiliry of observing and data 
recording. It can get hectic. However, rhe importance oicleariy written dara canrwr be 
understated. Remember that someone will have to read your writing when keypunching 
the data into a computer. U-you can't decipher your ONT handwridng immediately after 
cornoletion of a transect, imagine how it will look m o r h  &om now to someone else 
bacd at the office. 



IV. ADDITIONAL INFOR~lATION 

Conuct Karen Laing, Marine & Coastal Bird Project, -Mi-=tory Bird Management, U.S. 
Fish & Wildlife Service, 1011 E. Tudor Road Anchorage, AK 99503, (907) 786-3444, 
for additional information regarding this manual or r epd ing  a Paradox sofntrare data 
enuy program. 

The following individuals are gratefully acknowledged for their conmbution to this 
manual: Douglas Burn, Janey Fadely, Dave Lrons, Steve Klosiewski, Karen Laing, Dave 
Nysewander, and John Trapp. 
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Annually, socke).e salmon escapen~ents are sampled for age. length. and sex from major and 

minor systems by field personnel within the Kodiak Management Area. blanagement and 

research biologists rely on this data for forecasting, escapement goal evaluation, catch 

apportionment, and run timing estimation. As the demand on our salmon resource increases, so 

does the intrinsic value of this data. 

During the last several years, stock identification projects using scale pattern analysis have been 

conducted within the Alitak Bay, Afognak, and Mainland Districts. The foundation for these 

projects are the scale samples that are collected. It is imperative that scales collected be of the 

highest quality possible. 

GOAL 

Provide improved management of the Kodiak Management Area salmon runs by optimizing 

escapement requirements thereby insuring maximum harvest opportunities. 

OBJECTIVES 

1. Construct accurate brood tables (spawner-recruitment relationships). 
. 

2. Develop accurate run forecasts. 

3. Evaluate escapement goals and accurately define run timing. 

4. Provide samples suitable for scale pattern analysis as required for addressing mixed stock 
fishery issues. 

t TASKS 

1. Collect representative age, length, and sex data from all major and selected minor sockeye 
salmon systems within the Kodiak Management Area (&\LA). 



SUPERVISION 

Area Research Biologist, Charles S\vanton will supenrise escapement sampling at Frazer Fishpass 

and Akalura weir. All other KMA escapement crews will be directly supervised by Kodiak 

Management Area staff. Biologist Patricia Nelson will monitor weekly escapement sampling and 

review incoming data for quality, quantity, and timeliness. A log book will be maintained 

tracking weekly samples, and weir crew leader's will be notified periodically regarding data 

quality. 

PROCEDURES 

Weekly sockeye salmon escapement sampling for age, length, and sex (ALS), will be conducted 

at Karluk River, Upper Station, Ayakulik River, and Frazer Lake (Figure 1). Samples will be 

collected using a live box trap (Figure 2) according to the schedules in Table 1. If the required 

number of fish are not taken within a single day, obtain the balance of the sample on the 

following day. 

Minor systems will be sampled with reduced intensity following the sampling schedule in Table 

1. Litnik (Afognak) and Akalura weir personnel will collect two 480 fish samples from both 

early and late sockeye run components. A single 480 fish sample will be collected at the Saltery 

weir during the peak escapement subject to staff availability. Sport Fisheries Division (S.F.D.) 
..- 

personnel will sample the Buskin River sockeye escapement with a goal of I40 fish every two 

weeks, for six weeks (sample size specified by S.F.D. biometrician). S.F.D. will similarly sample 

the Buskin River sockeye subsistence harvest. Development section personnel will collect one 

480 fish sample each from Malina Lake and Pauls Bay during peak escapement. 

Remote sampling at Uganik Lake is contingent upon staff availability. 

t 

It is essential that all ALS data be representative of the true escapement, therefore avoid bias by 

NOT pre-selzcting fish based upon size, sex, condition or any other factor. Sampling and 

recording procedures are presented in Appendix A. 



DATA REPORTING 

Crew leaders will notify Dave Prokopowich or Kevin Brennan via SSB radio upon completion 

of weekly sampling. Karluk weir will mail completed ALS data to Kodiak (return receipt from 

the Karluk village post office), and notify the office of the mailing date (via radio). All other 

field camp personnel will send completed samples back to town on return grocery flights. These 

packages should be clearly labeled to include: system, sample dates, and Attn.: Patti Nelson. The 

pilot should be notified to call Fish and Game at 486-1808 or 486-1855 for package pick up. 



Table 1. Sockeye salmon escapement sampling schedule, 1991. 

Sampling Date Sample 
Location Frequency Starting Ending Size 

Akalura weir (early) once May15 Jul 15 480 

Akalura weir (late) once Jul16 S e p 1 5  480 

Ayakulik weir 

Buskin Lake weira 

weekly May30 Sep30 240 

biweekly Jun01 Aug01 14 0 

Buskin Subsistence ~ a r v e s t ~  biweekly Jun 01 Aug 01 14 0 

Frazer Fishpass weekly Jun15 Aug30 240 

Karluk weir week1 y May30 Sep30 240 

Litnik (Afognak) weir (early) once Jun 07 Jun 15 480 

Litnik (Afognak) weir (late) once Jul 14 Jul 20 480 

Malina Lake weir b once Jun02 Sep30 480 

Pauls ~a~~ 

Saltery River weirC 

once , 

once 

Sun 06 Jul 03 480 

Jul 07 Jul 20 480 

Upper Station week1 y Jun06 Sep30 24 0 

Uganik ~ a k e ~  once Jul 05 Jul 26 600 

a Sampled by Sport Fisheries Division (sample size determined by S.F.D. Biometrician), 
Sampled by Development Section personnel. 
Subject to staff availability. 

/ 



F i g u r e  1. Location of sa lmon w e i r s  i n  t h e  Kodiak Eanagemene A r e a ,  1993. 
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APPENDIX A 

Procedure for Sampling Adult Salmon 
for age, length, and sex 



.kmually. salmon escapements and catches are sampled for age ( ~ ~ 3 l z s j :  !cngth. and 52s (.ALSj 
by field crews throughout the state. This database is essential for sound management of the 
State's salmon resources. 

To be useful, data must be recorded on the mark-sense (AWL) forms neatly and accurately. 
Scale samples must be collected and mounted properly to ensure accurate age determination. The 
following procedures are to be adhered to when sampling for age, length, and sex. 

COMPLETISG THE .4WL FORh.IS: 

A completed AWL form and accompanying gum card for sampling sockeye and chum salmon 
are shown in Appendix A. 1. Similar examples for sampling chinook and coho salmon are shown 
in Appendix A.3. 

Complete each section on the left side of the AWL form using a No. 2 pencil and darken the 
corresponding blocks as shown in the figures. Make every effort to darken the entire block as 
partially filled blocks are often missed by the optical scanner which reads and records the data 
from the AWL forms. Label only one form at a time to avoid a "carbon paper effect" resulting 
in stray marks. 

Description: 
Record the following: species/area/catch or escapementlgear type (seine, weir, etc.)/samplers 

Card: 
The AWL forms and corresponding gummed card(s) are numbered sequentially by date 
throughout the season starting with 001. A separate numbering sequence will be used for each 
species, district, and geographic location. Consult your port supervisor for the current card 
number. Sockeye and chum scale samples will have only 1 gum card per AWL form as shown 
in Appendix A.1. Coho and chinook samples will use up to four gum cards per AWL form 
as shown in Appendix A.2. 

Species: x 

Refer to the reverse side of the AWL form for the correct digit. 

Day, Month, Year: 
Use appropriate digits for the date the fish are sampled; catch'sampling use the date the fish 
were caught. 

District: 
List only one district. Consult area statistical map or project leader for appropriate district. 

Subdistrict (Section): 
f 

List a single subdistrict if it is known and if all the potential samples were caught in that 
section. If more than one .section is involved. list each section but do not darken the 
corresponding blocks. Leave blank i'f the section is unknorvn. 



Stream: 
Leave blank for catch sampling; escapement sampling consult area statistical map for 
appropriate stream number. 

Location: 
List the appropriate code as shown on Appendix A.3. 

Period: 
List the period in which the fish were caught (Appendix A.4.). 

Project and Gear: 
Refer to the reverse side of the AWL form for the correct code. 

Mesh: 
Leave blank unless specifically instructed by supervisor to do otherwise. 

Type of length measurement: 
Use (2) mid-eye to fork-of-tail. Refer to Appendix A.5. 

# of cards: 
Mark 1 (each AWL form in individually numbered) when sampling sockeye, chum, coho, and 
chinook salmon. 

Keep the litho codes in numerical order throughout the season and keep the AWL forms flat, 
dry, and clean. Fish gurry and water curling will cause data to be misinterpreted by the optical 

'scanning machine. It is the crew leaders resuonsibilitv to make sure that all forms are carehllv 
edited before returning. them to vour suuervisor. 

GUMMED CARDS: 

Fill out the gum cards as shown in Appendices A.l and A.2. 
f' 

Species: 
Write out completely (i.e., chinook, sockeye, etc.). 

Locality: 
For catch and escapement sampling, write down the area in which fish were caught, follo\.ved 
by catch or escapement (e.g. Karluk River escapement: Uganik Bay catch). 

Stat. code and Sampling date: 
Transfer the appropriate digits from the AWL form. 

Gear: 
Write out completely. 



Collector(s): 
Record the last names of person(s) sampling. 

Remarks: 
Record any pertinent information such as number of scales per fish sampled, vessel,/tender 
name, etc. Transfer this same information to the too maroin of the ALVL. 

SALMPLING PROCEDURE: 

A. GENERAL 

1. Place the fish on its right side to sample the left side. 

2. Determine sex of the fish and darken M or F in the sex columns. If any difficulty is 
encountered with this procedure, write "I had trouble sexing these fish" on the top margin 
of the AWL and ask your supervisor for help as soon as possible before sexing additional 
fish. 

. Measure fish length in millimeters from the mid-eye to fork-of-tail (Appendix A.5). Record 
length by blackening the appropriate column blocks on the AWL form. Column 3 on the 
AWL form is used for fish with a length greater than 999 millimeters (Chinook). Measure 
all species of salmon to the nearest rnm. Check the calipers periodically to ensure 
measurement accuracy. When escapement sampling, take care to ensure that each 
length corresponds to the appropriate scale mounted on the gummed card as length 
at age is evaluated for each sample. 

4. Remove the "preferred scale" from the fish by grasping its exposed posterior edge with 
forceps and pulling free. Remove all slime, grit, and skin from the scale. The "preferred 
scale" is Iocated on the left side of the fish: two rows above the lateral line on the diagonal 
from the posterior insertion of the dorsal fin to the anterior insertion of the anal fin 
(Appendix A.6.). If the "preferred scale" is missing, select a scale within the preferred area 
on either the left br right side of the fish. If no scales are present in the "preferred area" 
on either side of the fish, sample a scale as close to the preferred area as possible and 
darken the 8 under "age error code" on the AWL form. Do not select a scale located on 
the lateral line. 

5. It is important to take care that scales adhere to the card, rough side up. Therefore, without 
turning the forceps over, clean, moisten, and mount the scale on the gummed card with your 
thumb or forefinger. Exert just enough pressure to spread and. smooth the scales directly 
over the number as shown in Appendix A.6. The ridges on the sculptured side can be felt 
with a fingernail or forc~ps. Mount scale with anterior end oriented toward top of gum 
card. All scales should be correctly oriented on the card in the same direction (Appendix 
A.7). 

6. When sampling sockeye and chum salmon, repeat steps 1 through 4 for up to 40 fish on 
each AWL form. 



7. %%en taking multiple scales per fish as with chinook and coho salmon, sampie the 
"preferred scale" and scale #2 as shown in Appendix X.6. Scale #2 is one inch to the left 
of the "preferred scale," and is 2 rows above the lateral line. Mount the 2 scales from fish 
X I  over 1 and 11 on the gum card as s h o w  in .Appendix A.2. Continue to mount the 2 
scales from fish $2 over 2 and 12, etc. If sampling 3 scales, mount the sc3les over # I ,  #I 1, 
#21, etc. 

8. When sampling at weirs you may use write in rain books to record the data. Keep the 
mark-sense forms in camp where they will be clean, dry, and flat. After sampling is done 
for the day transfer the data to the mark-sense forms. It is the responsibility of the crew 
leader to be sure the data has been transcribed correctly and the AWL forms filled out 
completely. 

SCALE SAMPLING CHECKLIST 

SOME REMINDERS 

OPERATIONAL PLAN 

GUM CARDS 

AWL FORMS 

CALIPERS 

1. For greater efficiency in scale reading and digitizing, mount scales with anterior end toward 
top of scale card. 

PENCILS (NO. 2) 

FORCEPS 

PLASTIC CARD HOLDERS 

CLIPBOARD 

2. AWLs should be-carefully edited. Re-check header information on AWLs; make sure all 
available information is filled in. Take extra care to use the correct period code for the 
sampling or catch date. AWL numbers should not be repeated; a frequent error is to begin 
a week's sample with the last AWL number used the week before. This is particularly 
important if the data is regularly sent to town; it is easy to forget which AWL numbers 
were used. Crew leaders should take time to ensure that the boxes are being blackened 
correctly, if the boxes are sloppily marked the optical scanner records the information 
incorrectly or misses it entirely. Keep pencil marks within each.block, filling it compIeteIy. 

3. Transfer important comAents from scale cards to AWLs. Affer pressing scales, the cards 
are seldom referred to again, and important remarks can be lost. Write comments in the top 
right margin. If there is not room on the AWL to compIetely explain the remarks, use a 
separate piece of paper. 



4. Never put data from different dates on one ALVL or one scale card. E\.en if only one scale 
is collected that day, begin a new AWL and gum card the next day. 

5. If weights are taken. they may be noted in the right margin of the AWL during sampling. 
but be sure to transfer the weights and litho code to the appropriate coiumns on the reverse 
of the AW'L before submitting it to your supervisor. 

6 .  The data processing program uses the "litho code" on the AWL. (It is located in the lower 
left margin of the AWL.) Try to keep the litho codes in numerical order. This should not 
be hard to do if they are arranged that way before page numbering. Those who sample 
different areas throughout the season can arrange the litho codes in order before each sample 
is taken. 

7. If AWLS get wrinkled or splotched they should be transcribed onto a new AWL prior to 
sending in. The optical scanning computer will misread or reject wrinkled sheets. Do not 
use paperclips on AWL forms. 

8. Be careful when collecting and mounting scales in wet conditions (rain, high humidity, etc.) 
Glue often obscures scale features and scales frequently adhere poorly to wet card. Protect 
the cards, keep them dry to avoid having to remount the scales on a new card. 

9. Scan the AWL form for mistakes. A common error occurs, for instance, in placing both 
the 4 and 7 of a 475mm fish in the 100's column with nothing in the 10's column. 

10. Record all comments explicitly on the gum card under remarks and transfer remarks to the 
top margin of the AWL form. 

11. Responsibility for accuracy lies first with the primary data collector(s). The port supervisor 
will return sloppy or incomplete data to individual collectors for correction. 
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Appendix A.3. Assigned port and weir location codes. 

Port and Location Codes 

030 - Lazy Bay 
031 - Port of Kodiak 
032 - Pauls Lake 
033 - Thorshiem 
034 - Afognak River 
035 - Karluk River 
036 - Red River 
037 - Upper Station 
038 - Frazer Lake 
039 - Dog Salmon 
040 - Akalura River 
041 - Uganik River 
042 - Malina Creek 
150 - King Cove 
151 - Port Moller 

.. 052 - Dutch Harbor 
053 - '~kutan 
054 - Sand Point 
055 - Bear River, ADF&G Camp 
056 - Nelson River, ADF&G Camp 
057 - Canoe Bay 



Appendix h-4. Periods and corresponding calendar dates, 1993. 

Pericd Calendar Dates Period Calec&ar Dates 

01-Jan to 03-Jan 
04-Jan to 10-JaE 
11-Jan to 17-Jan 
18 - Jan to 24 -Jan 
25-Jan to 31-Jan 
01-Feb to 07-Feb 
08-Feb to 14-Feb 
15-Feb to 21-Feb 
22 -Feb to 28 -Feb 
01-Mar to 07-Mar 
08-Mar to 14 -Mar 
15-Mar to 21-Mar 
22-Mar to 28-Mar 
29 -Mar to 04-Apr 
05-Apr to 11-Apr 
12-Apr to 18-Apr 
19-Apr to 25-Apr 
26-Apr to 02-May 
03-May to 09-May 
10-May to 16-May 
17-May to 23-May 
24-May to 30-May 
31-May to 06-Jun 
07-Jun to 13-Jun 
14-Jun to 20-Jun 
21-Jun to 27-Jun 
28-Jun to 04-Jul 

- 

05-Jul to 11-Jul 
12 - JUI to la -ir~: 
19 - Ju1 to 25 - Jul 
26-Jul to Ol-Acg 
02-Aug to 08-Ax: 
09-Aug t3 15-Acg 
16-Aug to 22-Aug 
23-Aug to 29-Se? 
30-Aug to 05-Sep 
06-Sep to 12-Sep 
13-Sep to 19-Ssp 
20-Ssp to 26-Sep 
27-Ses to 03 -0c= 
04 -0ct to 10 -0ct 
ll-Oc= to 17-OC: 
18 -0c= to 24 -0c: 
25-0ct to 31-OC= 
01-Ncv to 07-Ncv 
08-Nov to 14-Nov 
15 -Nov to 21-Nov 
22-Nov to 28-Nov 
29 -Nov to 05-Dec 
06-Dec to 12-Dec 
13 -Dec to 19 -Dec 
20-Dec to 26-Dec 
27-Dec to 31-Dec 



Ap;er.di:< ~ . 5  M e a s c z i s ~  f i s h  l+nqzk, mid-eye t3 E z r s  of tail. 

Mid-eye t o  f o r k  l e n g t h s  a r e  taken  because t h e  l e n g t h  and shape of 
a salmon's snout  changes as it approaches sexual  matur i ty .  The 
procedure f o r  measuring by t h i s  method fo l lows:  

1) P l a c e  t h e  salmon f l a t  on i t s  r i g h t  s ide ,  with i t s  head t o  
' 

your l e f t  and t h e  d o r s a l  f i n  away from you. 

2) The eye should be on t h e  l i n e  p r o j e c t i n g  from t h e  end of 
t h e  meter  s t i c k .  Hold t h e  head i n  p l a c e  with your r i g h t  hand. 
Sometimes you can c o n t r o l  t h e  f i s h  b e t t e r  by p lac ing  your 
thumb i n  t h e  f i s h ' s  mouth. 

3 )  F l a t t e n  and spread  t h e  t a i l  a g a i n s t  t h e  board with your 
r i g h t  hand. 

4 )  Read t h e  mid-eye t o  f o r k  l eng th  t o  t h e  n e a r e s t  mi l l ime te r .  



Agpendix 1.6- Removal and mounting of the preferred scale. 

laferal line dorsal fin 

\ . \ adipose /In 

I 

pectoral fin pelvic fin anal fin 

I VENTRAL 1 

INPFC rated areas for scale removal. 
Area A is the preferred area. B is the second 

' choice if there are no scales in area A. 
C designates non preferred areas- If scales on 
on the left side of the fish are not good,; 
try the right side- 

NOT TURN SCALE OVER 

The preferred scale in this diagram is 
solid black- It is located 2 rows up 
from the lateral line, on a diagonal 
from the insertion (posterior) of the 
dorsal fin "back" towards the origin 
rf the ansl fin. 

Place the scale directly over 
the number on the gummed card 
vith the anterior portion (arche. 
of the scale pointed toward the 
top of the card. 



Appendix A-7. Scale orientation on the gummed card- 

The scales are all correctly oriented 
on the card in the same direction,, with 
the anterior portion of the scale pointed 
toward the top of the card, 

The scales are incorrectly oriented in 
different directions- This increases 
the time spent to age samples. 



APPENDIX B 

Kodiak Area Commercial Salmon Fishery 
Harvest Strategy, 1994 



APPENDIX K 

SAMPLE COLLECTION FOR ROUTINE BROODSTOCK 
EXAMINATION FOR VIROLOGY 

Supplies: 

Ice chest and cold packs 
Screw cap centrifuge tubes (VWR 21008725) 
Paper cups (dixie cups) 
Iodine disinfectant or 7 0 %  ethanol 
Paper towels 
Whirl-pak bags 
Zak knife, scalpel, fillet knife 
Forceps 
Sharpened spoon for kidney samples 
Labels and marking pen 
Large plastic bags 

Procedures: 

Ovarian fluids - virology 

1. Partially strip a single fish's ovarian fluids (ripe or post-spawner) into a paper cup 
avoiding the extrusion of blood and fecal material. Do not handle the lip or inside of the 
cup. 

2. Crimp the edges of the cup t o  form a spout and pour fluid into a centrifuge tube. This 
will strain out unwanted materials and eggs. Discard the cup at each fish. 

3. Repeat the procedure for a total of at least 6 0  fish, 6 5  is preferable. 

4. Cap the tubes tightly. Label the rack w i th  stock of fish, sample location, and date. 
Place tubes upright in rack in cooler wi th frozen cold packs. 

Tissue - virology 

Occasionally tissues from adult fish are requested for virology processing. In this case, use 
disinfection procedures similar to  those detailed for ELISAIFAT but include a liver and spleen 
sample in each Whirl-pak for each fish. 

Shipping: 

Pack all samples in an ice chest w i th  frozen cold packs or ice packaged in a plastic bag. 
Samples should be pacbged in such a way to  remain at 4 C or less for at least overnight. 

Close, seal and label ice chest wi th "refigerate" and perishable" 

Ship to  the Fish Pathology Lab immediately, arranging for the sample to be kept cool. Samples 
should not be held for more than t w o  days before processing. Tissues should be frozen if they 
will be delayed more than two  days. Ovarians should be held at 4 C rather than freezing for up 
to five days. This can be discussed when you first notify the lab that you are taking samples. 



Arrange for Alaska Pony Express, (907) 337-331 7 in  Anchorage to deliver the samples to the 
lab. Tell them the airline, freight or express, time of arrival and airbill number. Notify the Fish 
Pathology Section in Anchorage, 267-2244 of the time of the samples. Do not assume that 
the samples will be adequately delivered if you do not specifically talk to a pathology staff 
person subsequent t o  sending samples. 

We would like to  receive these samples fresh if at all possible. Therefore, i t  would be best t o  
take all of the samples on the same day. To minimize the impact on the fishery, the fish can 
be all postspawners and the kidneys can be taken from the males as well as the females. 



APPENDIX L 
April 26, 1994 

Collection of  Finfish Genetic Samples 

ADF&G Genetics Laboratory, Anchorage 

I. General info 

W e  use tissue samples f rom muscle, liver, heart, and eye f rom individual f ish t o  
determine the genetic characteristics and profile of a particular run or stock o f  fish. 
The most important thing t o  remember in collecting samples is that  tissues need t o  be 
as fresh and as cold as possible at all times. 

II. Sample size 

A sample size of 1 0 0  adult f ish is preferred for the baseline electrophoretic study. 
Samples o f  juveniles are statistically less desirable and sample sizes will need t o  be 
larger than for adults; generally a sample size o f  150-200 juveniles is necessary. 

Ill. Tissue sampling 

A. List o f  sampling supplies 

Crvotube- small (2ml) plastic vile or test  tube. The cryotubes have plastic 
seals and screw on  caps t o  withstand liquid nitrogen storage 
Crvotube rack- whi te plastic block w i th  holes in  it for holding cryotubes 
Crvocane- long aluminum cane. Five or six cryotubes are snapped onto the 
cryocane and placed in  the liquid nitrogen canister 
Force~s-tweezers 
Pi~ettes-plast ic droppers for sampling eye fluid (vitreous humor). 
Liquid nitroqen dewer- large bott le in wooden box. It holds liquid nitrogen 
that  can keep the samples very cold for an extended period of t ime 
Liquid nitroqen canister- cylindrical canister that  fits inside the dewer. The 
dewer wil l  arrive filled with six canisters 

B. General set up 

To insure that  the tissues are kept fresh and cold, working fast is necessary. 
It is important t o  have your sampling area and supplies set up before the fish 
are caught. t 

1. Label the empty plastic cryotubes (night before?) w i th  the adhesive 
labels provided in sampling kit. Four separate tubes, corresponding 
t o  the four tissues (muscle, heart, eye, and liver), should be labeled 
for each individual. The color on the side of  each label should help 
keep the tissues separate. Place the cryotubes in the cryotube racks 
in an order that  wi l l  al low you t o  work  quickly. We  find i t  easiest t o  



set up  b y  individual. For example, all the tissues for f ish number one 
is in r o w  number one o f  the cyrotube rack. 

2. Get set up  in as comfortable a place as possible. You might  use a 
portable table, piece o f  plywood, or anything t o  give you  a surface a t  
a good height. 

3. Have the caps for  the tubes set out  along w i th  the sampling tools 
provided. 

C. Actual sampling 

Please take samples f rom freshly killed fish. From each fish gather a small 
amount o f  muscle, heart, liver, and eye and place in separate cryotubes label 
with the same number (Fish #I  has it 's tissues loaded in cryotubes labelled 
muscle # I ,  l iver #I  etc, ...). 

Fill the tubes with tissue approximately 314 full or t o  the  1.8 m l  mark, leaving 
air space a t  the top  and cap securely. Overfilling the  tubes can cause them t o  
burst when frozen. Please minimize the amount o f  blood, dirt, skin, and fa t  in 
the sample. 

1 .  Muscle: Muscle samples should be "whiteWskeletal muscle, no t  
muscle f rom along the lateral line. Use a piece o f  muscle dorsal 
(above) t o  the lateral line. I f  you  have trouble getting the tissue into 
the tubes, cu t  it into smaller pieces. 

2. Liver: A n  incision d o w n  the belly f rom the anus t o  between the gills 
helps t o  retrieve the liver and heart quickly. The liver is (generally) 
located on  the fish's lef t  side, just behind the pectoral fin. Please do 
no t  include the gall bladder (the small greenlyellow sac o f  f luid 
attached t o  the liver). 

3. Heart: Once you  have taken the liver, it is  easy t o  get  the heart b y  
just opening the belly incision towards the  head. 

4. Eye: There are t w o  ways t o  take the eyes. I f  the eyes are small 
enough (juveniles), they can be placed intact  into a cryotube. This is  
the easiest method. I f  they are too  large, you  must pipette ou t  the 
liquid and black retinal fluid. Using a sharp scalpel or knife, cu t  a 
small slit in the surface o f  the eye, then insert a pipette into the slit 
and suck gut the fluid and black retinal material. Scraping the t ip of  
the pipette around the eye helps t o  mix u p  the fluid making it easier 
t o  suck the fluid out. Squirt this into the  cryotube. 

It is important t o  wipe your knife, other sampling tools, and sampling area of f  
before sampling the next  fisR t o  avoid cross contamination between fish. 



Once tubes have been filled, place them in liquid nitrogen within 2 0  minutes of 
sampling. Put the cryotubes in the cryocanes. We  f ind i t  easiest to  set up four 
cryocanes simultaneously and organize the samples in canes by  tissue. Thus, 
muscle tissue f rom fish 1-5 would all be in one cane. Place the cryocanes in  
a liquid nitrogen canister and into the liquid nitrogen dewer. 
D.) Use of  liquid nitrogen 

The working t ime of the liquid nitrogen container under normal conditions is 8 1  
days (35VHC) or 5 0  days (1  8HC). To prolong the liquid nitrogen, samples can 
be pre-frozen (if a freezer or dry ice is available) and added in a group t o  
minimize the number o f  t imes the container is opened. The liquid nitrogen level 
can be checked periodically w i th  a flashlight or actually measured wi th  a stick 
(2.3 literslinch in  35VHC; 1.25 literslinch in 18HC). 
Send canister back i f  less than 4 inches of liquid nitrogen remains in  the can. 

"Larqe" 35 VHC container: 
3 0  cryocanes wil l  f i t  in each of  the six canisters. Five cryotubes will f i t  on a 
cryocane comfortably or six in a pinch. Total capacity is 9 0 0  - 1 0 8 0  cryotubes. 

"Small" 18HC container: 
Seventeen cryocanes will f i t  in each of the six canisters. The total capacity is 
5 1 0  - 6 1 2  cryotubes. 

Safety with liquid nitrogen: 

1. Wear qloves, protective eyewear, and protective footwear when 
placing samples in  container. Liquid nitrogen boils at -1 96O, and it 
will spit and boil when samples are added. 

2. Do no t  t ip the tank over as it does no t  seal. 

3. Keep lid on  liquid nitrogen container a t  all t imes when you are no t  
placing samples in it. 

4. Use a small cooler with ice, snow, or blue ice t o  hold canes until an 
adequate number are collected t o  be pu t  in liquid nitrogen container. 
Depending on  the conditions and the speed of sampling, place 
samples in liquid nitrogen within about one hour of sampling. 

? 

5 .  Use liquid nitrogen only in well ventilated areas (usually not  a problem 
in the field). Avoid directly breathing the vapor. 

6. Hazardous Materials Forms need to  be filled out  when shipping a filled 
liquid nitrogen container by  air cargo. 



E.) Data to Record. 

We would like sex of the fish recorded. Data forms will be included in the 
sampling kit for this purpose. However, if your project includes taking scales, 
and recording age and length and you are using data sheets of your own, if you 
would prefer to  photocopy your own data sheets and send us a copy once back 
from the field, this will be fine. 

We appreciate your help wi th  the sampling. If you have any questions, please 
give us a call. 

Lisa Seeb 
267-2249 

Jim Seeb Penny Crane 
267-2385 267-2 140 

Laboratory 267-2247 



APPENDIX M 

COMMERCIAL FISHERIES MANAGEMENT & DEVELOPMENT 
Regional Radio Schedule - 3230 

EXISTING 

PROPOSED 

OPEN STANDBY 
DILLINGHAM 
KING SALMON 
CHIGNIK - PENINSULA 
BETHEL - AYK 
KODIAK 
FRED DILLINGHAM 
GAME/SPORT FISH/KING SALMON 
HOMER 
CORDOVA 
CHIGNIK - PENINSULA 
OPEN STANDBY 
CHIGNIK - PENINSULA 
HOMER 
CORDOVA 
BETHEL - AYK 
OPEN STANDBY 
CHIGNIK - PENINSULA 
KING SALMON 
DILLINGHAM 
FRED DILLINGHAM 
KODIAK 
OPEN STANDBY 

OPEN 
BETHEL/AYK 
KODIAK 
PENINSULA 
CHIGNIK 
CORDOVA 
HOMER/SOLDOTNA 
OPEN 
HOMER/SOLDOTNA 
CORDOVA 
BETHEL/AYK 
OPEN 
PENINSULA/CHIGNIK 
KODIAK 
OPEN 
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APPENDIX 0 

MEWQRANDUM 

TO: Distribution 

FROM: S t e v r d  

STATE OF ALASKA 

DATE: July 14, 1994 

FILE: memorpt.94 

SUBJECT: Project Reports: 
format/example 

\I 
Attached is an updated version of the required format for Annual 
Project Reports plus a copy of a report written by management 
personnel. This format is general and modification will be needed 
for individual projects. The example report is not specifically 
written to follow the current format, as it was drafted several 
years ago. Each crew leader will be responsible for drafting a 
report for each project worked during the season. Crew members 
should also participate in the writing of the report. I recommend 
that crew leaders delegate specific sections of the report, based 
on each crew members experience on the projects. I would like a 
draft of the report to review prior to the end of the field season, 
preferably, early enough to provide feedback to allow revision. 

The initial draft of the report can be handwritten and later, after 
final revision, will be typed by clerical staff. I encourage each 
crew leader to work on these reports in-season while activity is 
ongoing. I realize how busy the field season is, however, data 
summary is much easier while it is fresh. The necessary time 
required for revision will be scheduled when things slow down and 
field personnel are in town. 

If any clarification and or assistance is needed to write the 
reports, please let the appropriate staff know. I would be more 
than happy to help out anytime. 

I will look forward to seeing your reports. Keep in mind that 
these reports are important documents which provide significant 
information for future implementation of our projects. 

cc: All Development staff 



CREW LEADER ANNUAL REPORTS 

I - INTRODUCTION 

~escri~tion of Proiect Location 

Include general and specific location characteristics (stream 

width, depth, flow, tidal influence, etc.) and effect on 

project. 

Historv of Proiect 

~rief history of program. 

PurDose of Proiect 

Obiectives 

11. l4lWHODS AND MATWIALS 

Precisely describe all components of your work that produced 

the results reported: 
/ 

Emplovees 

List employees on site and for what periods, as well as job 

classes, previous time spent on the job, etc. 

Weir /traps 

Type of weirs and traps and installation, dates of 

installation and trapping, maintenance schedule; enumeration 

techniques, how sampled, when, how estimates were made, adult, 

smolt and other sampling techniques, etc. 



Regulatory duties such as setting or moving markers or 

monitoring the fishery, etc. 

Fish Pass Maintenance 

Seasonal maintenance schedule - removing and installing doors, 
type of repairs, performance before and after, fish usage, 

etc. 

Other Duties and Misc. 

Physical data, safety, bear avoidance or activity, sport and 
subsistence fishing activity, etc. 

Generally, following the operational plan procedures section 

will assist with this section. Also, maps, photographs and 

diagrams are useful for this section. 

111. RESULTS 

Base your results on the objectives and what was accomplished: 

be specific as to #'sf dates, etc. Generate specifics here as 
far as data collected, etc. Address each category listed in 

the Methods section. For example, smolt enumeration, timing, 

number sampled, mortality, adult escapements and timing by 

species, adult sampling numbers, spawning surveys, fish pass 

usage, etc: Simple tables and graphs should be constructed to - 

summarize significant data. 

IV. DISCUSSION AN11 RECOMMENDATIONS 

Elaborate on results, techniques, significant findings, 

problems, etc.: be thorough - things you would want to know if 
you did not have any involvement in the project, but may in 

the future. 

Recommend changes, modifications, etc, This should include 

all aspects of the project. Items that may be addressed: 



improvement of weir/trap installation, maintenance and 

operation, changes or improvement of sampling techniques, camp 

and support improvements. Necessary or optional 

equipment/gear lists would be helpful in this section. 



APPENDIX P 
ST'ATEQFALASKA 

PERFORMANCE EVALUATION WORKSHEET 

R E A S O N  F O R  REPORT 

COMPLETION OF 0 ANNUAL RESIGNATION 0 PROBATION 

POSITION DESCRIPTION REVIEWED BY RATER I NARRATIVE SECTION 

SPECIFIC RATING AREAS I I (Overall Effectiveness MUST be expla~ned. Other performance conslderatlon, such as strong po~nts and areas 
needlng Improvement, should be 1ncluded.l 

* U  A 0 

YES n NOR If no, explaln: 

.. 
PERFORMANCE I 

U Acceptable 0 
Overall Effectiveness on the Job 

1 0  2 0  3 0  4O 5 0  

(As shown by: quantity, quality, accuracy, and 
completeness of work; knowledge of lob fundamen- 
tols; judgment shown on the job; wllllngness and 
abillty to carry out new assignments; independence 
of performonce; attltude towards job.) 

4 
h, 

WORK HABITS 

(As shown by: attendance; punctuality; appearance 
and grooming; safety.) I 1  
INTERPERSONAL RELATIONSHIPS 

(As shown by: conslderot~on of publlc and co. 

SUPERVISORY (for Superv~sory 
Employees Only) 

0 0 D  

Rater's Recommended Actlon. 
I 

workers; occeptonce of supervision.) 

(As shown by: training and directing subordinates; 
evaluoting subordinates; plannlng and organizing 
work, lncludlng delegation; problem solving and 
decision-making ability; affirmative action achievement; 

cost effectiveness; and, Labor Contract Administration). 

Rating was discussed with employee Yes No If no, explaln: 

Signature of Rater T~tle Date 

Employee: Concur wlth Rating Disagree (Employee comments on back) 

Signature Date 

REVIEWED AND APPROVED BY: 
Dlvisron 
Signature: Title Date 

Department 

U = Unocceptoble, A = Acceptable Signature: Title Date 

0 = Outstonding I 
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INTRODUCTION 

In 1989, Kitoi Bay Hatchery, located on Afognak Island, began a program to develop a sockeye 
brood stock using Upper Station underyearlings. Juvenile underyearlings that have been 
incubated and reared at the hatchery and are released into the Little Kitoi Bay to parallel the 
timing of Upper Station smolt entry into Olga Bay. Early marine life history parameters of 
hatchery reared underyearlings, as well as growth data are necessary for evaluation of this 

- 
program. In 1994, brood stock development expanded to include pre-smolt and smolt releases. 
Also, monitoring of sockeye smolt from a remnant wild stock at Little Kitoi is necessary to 
differentiate from hatchery releases. In addition, Big Kitoi chum salmon brood stock age 
structure is needed to determine brood year returns and survivals. Also, assessing the quality of 
Jennifer Lake sockeye smolts and assuring coho as well as sockeye smolt passage is necessary 
to assure adult returns. Lastly, lirnnological assessment of Little Kitoi, Ruth, Sorg, Pillar, and 
Jennifer lakes is required to monitor water quality and the sockeye food base (macrozooplankton). 

The goal of this project is to evaluate hatchery reared sockeye production as well as assess Little 
Kitoi wild stock sockeye contribution. Also, chum salmon brood stock age structure will be 
evaluated, as well as surveys completed at the outlet creeks of Jennifer and Ruth Lakes to assure 
clearance for sockeye and coho smolt passage. An additional goal of this project is to assess the 
primary and secondary production of Kitoi Area lakes and continue evaluating the restoration of 
Little Kitoi Lake through removal of the hydrogen sulfide layer. 

Objectives 

1. Estimate sockeye smolt outmigration from Little Kitoi Lake. 

2. Determine the differential survival of early and late run pre-smolt's stocked into Little Kitoi 
Lake. 

3. Assess age, weight and length of sockeye smolt outmigration from Little Kitoi and Jennifer 
lakes. 

4. Monitor the coho and sockeye smolt migration from Jennifer and Ruth Lakes. 

5 .  Monitor baseline age and growth of hatchery reared yearling and underyearling sockeye and 
determine fin regeneratiop of marked fish, as well as determine the length frequency of coho 
smolt. 

6 .  Monitor hatchery coho and sockeye smolt saltwater challenges, and determine blood sodium 
- levels of smolt prior to release. . 

,7. Monitor fry marking program for quality control. * Send data to Kodiak. 

1 



8. Monitoring salinity, temperatures, and plankton blooms in Kitoi Bay and behind the oil 
booms in Little Kitoi lagoon during the juvenile salmon rearing period. 

9. Enumerate Little Kitoi Lake sockeye escapement and assess age composition, sex ratio, and 
average length. 

10. Evaluate adult sockeye straying rate and differential survival of juveniles 'stocked in Little 
Kitoi Bay. 

1 1. Monitor commercial sockeye harvest in Kitoi Bay area and relay information on delivery to 
Kodiak. 

12. Assess the sex, age and length of sockeye salmon from commercial harvest if time permits. 

13. Monitor hydrogen sulfide layer in Little Kitoi Lake. 

14. Determine the age structure of Big Kitoi chum salmon brood stock. 

15. Evaluate the water quality and juvenile sockeye forage base at Lower and Upper Jennifer, 
Sorg, Little Kitoi, Ruth and Pillar Lakes. 

Tasks 

1. Monitor the Little Kitoi smolt collection/counting structure. Target date: 20 May-23 June 

2. Enumerate the daily smolt outmigration, differentiate by species, and account for all fin 
clipped sockeye. 

3. Conduct pre and post sockeye smolt migration hydroacoustic surveys to estimate smolt 
numbers leaving Little Kitoi Lake. Target Dates: May 1 and June 26. 

4. Sample 70 sockeye smolt per day, five days a week for age, length and weight data - track 
all fin clipped smolt . 

5 .  Conduct 2-3 surveys of Jennifer and Ruth lakes outlet creek (also between lakes) during the 
months of May and June to keep debris or low water from preventing coho and sockeye 
smolt outmigration. 

6. Collect physical data daily from permanent guage site at smolting locations and weir 
compound. t 

7. Sample 30 age-1 sockeye smolt per raceway, with assistance from the project fish culturist, 
for scale, length, and weight data, just prior to release into Little Kitoi estuary. Sample 200 

- zero-age sockeye salmon, and 200 coho smolt for age, length and weight prior to release. 



8. Document results of sockeye and coho smolt salt water challenges; collect blood sodium 
samples from a minimum of 30 sockeye and 30 coho smolt prior to release. 

9. Make a daily check of marking program progress in terms of quantity and quality. A 
sample of 240 smolt, previously fin clipped, will be examined for fin regeneration (just prior 
to release; coordinate this with #7). (coordinate with hatchery personnell).. 

10. Collect salinities and temperatures each week of pen operations at Little Kitoi using a YSI 
meter. 

11. Collect marine plankton samples weekly at each of the two stations by conducting two 
replicate vertical tows in May and up until all sockeye and pink salmon are released. 

12. Install adult weir at Little Kitoi sampling compound. Target date: May 15 - August 15. 

13. Enumerate salmon passing through the weir on a daily basis. 

14. Collect sex, length data and scales from a maximum of 600 sockeye per year. Inspect 20% 
of the escapement for fin clips and collect length and scales from any marked fish. 

15. Coordinate inspection of -7,500 and -13,000 adults from sockeye escapement at Paul's and 
Afognak weirs, respectively, for fin clips. 

16. Monitor commercial fleet during pink fishery in Kitoi Bay, recording vessel name and 
delivery point in Kodiak. Age and length samples of sockeye salmon will be collected if 
feasible, on site or in Kodiak. 

17. Collect seasonal hydrogen sulfide parameters (DO, temperature, salinity, water for odor) 
from both basins of Little Kitoi Lake. 

18. Collect a maximum of 240 adult chum salmon scales and lengths, weekly, during hatchery 
egg takes (600lyear). 

19. Collect and process lake limnology samples from Little Kitoi, Upper and Lower Jennifer, 
Sorg, Pillar, and Ruth lakes every six weeks, from May through September. 

20. Document pink, chum, coho, and sockeye salmon releases. 

21. Build summary tables of project production data, including hatchery survivals, escapements 
and smolt data, etc. 

SUPERVISION 

Proiect Biologists: Steve Honnold, Pete Cleary. 

, Responsibilities: supervision and technical support. 



Fishew Techician 111: Rob Markle 

Responsibilities: Fishery Technician I11 will schedule daily tasks and oversee field operations and 
follow Kitoi Bay Hatchery SOP. Also, will be responsible for following hatchery safety 
guidelines, as well as ADF&G safety SOP. The incumbent will work in coordination with the 
Project Fish Culturist on all tasks dealing with hatchery production of juvenile coho and sockeye 
salmon as outlined in this Operational Plan. The Project Fish Culturist will coordinate with the 
field technician to assist with duties associated with sockeye and coho salmon production 
monitoring as outlined in the Plan. 

FIELD OPERATIONS 

Smolt Trapping 

The smolt trapping structure will require frequent monitoring and maintenance. If an electronic 
counting head is used for smolt enumeration, two daily samples should be hand counted to assure 
it's accuracy and determine species composition. It is important to keep to a schedule when 
monitoring the trap. Significant mortality could occur if a schedule is not adhered to. For other 
Afognak sockeye systems, peak migration is usually between 2300 hours and 0100 hours. Most 
of the samples in 1994 were obtained by dip netting them out of the compound. 

Trap Catch and Species Enumeration 

If the smolt trapping compound or fyke trap (Jennifer Lake) is used, everything caught in the trap 
will be enumerated. Please refer to identification keys if questions arise regarding species 
identification (Appendix A). Feel free to contact the Project biologists if any questions regarding 
identification occur. Also, all sockeye smolt captured will be examined for Right Ventral (RV) 
and RV Adipose fin clips. Record the number of each type of clip observed. Handle sockeye 
smolt gently as they are very sensitive to any stress and mortality can occur with the loss of just 
a few scales. A tally wacker should be used to count the sockeye smolt to assure an accurate 
count. In the event an extremely large outrnigration occurs in a relatively short time period, and 
time will not permit counting individual smolt without mortalities, collect enough smolt for a 
daily sample and then pull the trapping structures so that the trap is not fishing. This will prevent 
unnecessary mortality. This method should only occur when there are relatively large number 
of smolt being caught, and there is not enough time to count all the fish without incurring 
mortalities. Enter all data on the Daily Catch Reporting Form (Appendix B) each time the trap 
is checked. Also, record any mortality on the form each day. Summarize daily trapping data on 
Sockeye Salmon Summary Report Form (Appendix C). 

Age, Weight, and Length Sampling 

From 20 May through 20 June, 70 sockeye smolt will be sampled during a three day period each 
,week (-200 per week) for age, length, and weight. Each sample will be taken from a single 



day's catch. Do not mix samples between days. If less than 70 fish are caught in a day, the 
sample size for that day will be the number of fish caught on that day. Since smolt primarily 
migrate at night, a single sampling day will be the 24 hour period from noon to noon and will 
be identified by the calendar date corresponding to the first noon. 

It is essential that the sample be taken randomly. In the event that more than the required sample 
size is in the smolt trap at the time of sampling, the trap is to be "stirred" to assure randomness. 
When the smolt are randomly distributed, a small dip net will be used to remove a subsample, 
this procedure will be repeated until the sample goal is met. 

Smolt samples will be kept alive and worked the day of capture. MS222 will be used to 
anesthetize the fish. Latex gloves should be worn to prevent direct exposure to MS222 (see 
attached MSDS sheet). The use of this chemical will be demonstrated in the field. Age, weight, 
and length data will be recorded on adult AWL forms (Appendix D.l), as no smolt AWL forms 
exist. Refer to Appendix D on the standard procedures for recording data on an AWL form. 
Record at the top of each AWL form: personnel collecting the data. 

A knife or scalpel will be used to remove 5-10 scales from the preferred area (Appendix D.3). 
The scales will be mounted on a glass slide as illustrated in Appendix D.4. The left portion of 
each slide will be labeled with: sample AWL number, location, date, and fish number. Smolt 
lengths will be measured to the nearest millimeter, from the tip of the snout to the fork of the 
tail. 

Excess water will be removed from the smolt before weighing by using a paper towel as a 
blotter. Individual smolt weights will be recorded to the nearest 0.1 gram. 

All data (slides, forms) will be forwarded to the area office and reviewed on a frequent basis 
(weekly or earliest available plane to town). Be sure to duplicate the data forms in case originals 
are misplaced in transit. Please be conscientious in the quality control of data prior to 
sending into Kodiak. Take the time to thoroughly review slides and forms to see they are 
filled out properly. This is especially important for the computer AWL forms. These are 
some common mistakes which should be avoided: 

1. Scales mounted poorly - avoid too many scales in a smear and avoid slime or debris when 
mounting; also, keep smears far enough apart to avoid mistaking one fish for another. 

2. Numbering AWL form improperly - for example, if 70 smolt are sampled in one day (day 
1) the AWL numbers should be 001 (fish 1-40; 8 slides), 002 (1-30; 6 slides), do not 
continue from 40 to 41-70. The next day will start with AWL 003 (fish 1-40) and so on. 

3. Numbering when two swears (or scales for adults) per fish is required - these should be 
numbered 001 A, B not 001-002. 

4. "# of cards" mislabeled - use one even if there are two scale cards or slides. 

5. Damage AWL form (computer - Mark sense) - do not bend, fold, tape, staple, paper clip, 
, etc. these forms. The computer will not read them correctly, otherwise. 



Quality control check will be made by Project Biologist's with feedback provided to crew leader 
in a timely manner. 

Smolt Estimation by Hydroacoustics 

Hydroacoustic surveys will be conducted in Little Kitoi Lake prior to smolt outmigration in late 
April or early May, and after smolt migration is complete, in late June. The population estimates 

- 
generated from these surveys will be compared to estimate sockeye smolt abundance. 

Coho and Sockeye Smolt Clearance at Jennifer and Ruth Lakes 

During the months of May-June, weekly surveys will be conducted at Jennifer and Ruth lakes 
outlet creek and between the lakes. All debris will be removed, if necessary, as well as water 
diversion if a low water situation arises. Also there are two lakes above Little Kitoi Lake that will 
need to be checked periodically. 

Physical Data 

Physical data will be collected at the smolt site at approximately 1100 and 2300 hours. 
Information will be recorded on the Daily Physical Observation form (Appendix E) and will 
include: water and air temperatures, stream height, percent cloud cover, wind direction and 
velocity, and precipitation. 

Raceway Rearing Smolt Samples 

As sockeye smolt reach their target size for release (this will be determined by hatchery 
personnel), 180 age- 1 (30 per raceway) and 200 zero-age smolt from the total release number will 
be sampled for scale, weight and length data. Follow sampling guidelines previously outlined 
in the Age, Weight, and Length Sampling section. This activity will be coordinated with the 
project fish culturist to assure that hatchery sockeye procedures are followed. Also, 200 coho 
smolt will be sampled for scale, weight and length in the same manner. 

Salt Water Challenge and Blood Sodium Sampling 

Hatchery personnel will determine when salt water challenges are necessary and the proper 
number of smolt to be challenged. It is recommended that samples be collected prior to ponding 
into salt water net pens and held for 24 hours to assure no feeding activity has taken place. 
These smolt should then be transported to salt water and held for 24 hours with salinity and 
temperature recorded. After the holding period, smolt survival and mortality will be recorded. 
In addition, a minimum of 30 sockeye and 30 coho smolt will be sampled for blood sodium 
levels after this holding period. Blood samples will be collected from anesthitized smolt by 

,cutting the the tail at the caudal peduncle and massaging the heart. Blood from individual fish 



will be collected in heparinized hematocrit tubes and chilled. Each fish will be sampled for 
weight and length. Blood samples will be pooled if insufficeint bleeding occurs to collect the 
minimum size sample (-400 cc's). The blood samples will be chilled and shipped to Kodiak 
within 24 hours for analysis. 

Fish Marking Quality Control 

Late run sockeye fry will be marked at Kitoi Bay Hatchery in 1994. Quality checks will be made 
by the project culturist to assure fry are being fin clipped properly. Quality checking data will 
be copied at Kitoi and sent in for recording. Also 240 smolt, which were clipped in mid-winter, 
will be examined just prior to release for fin regeneration. Quality control and fin regeneration 
data will be entered on the Fry Marking Form (Appendix F). 

Salinity, Temperature, and Plankton Monitoring 

Sampling will take place at two stations in 1995. Salinities and temperatures will be taken each 
week using a YSI meter, at the surface and depths of 112 meter to 5 meters, then every meter to 
20 meters. Additionally, the same procedure will be applied to an area just inside and just 
outside of "boomed" rearing area (salinity and temperatures to 3 meters in boomed area). Data 
will be recorded on Temperature, Salinity and Zooplankton Sampling Form (Appendix G). 
Plankton samples will be collected weekly at each of the three stations by conducting two 
replicate vertical tows at 0.5 mls, using a Kitahara-type quantitative plankton net. Samples will 
be preserved with 10% buffered formalin in 250 ml polybottles. Each bottle will be labeled with 
station number, tow depth, preservative, sampling personnel and net size. Our program at Kitoi 
should parallel the PWSAC plankton watch (see 1992 Operation Plan) as much as possible. 

During the time of daily field operations while collecting the previously discussed information, 
any salmon smolt behavior observed will be recorded. Criteria of importance includes: migration 
location, numbers, time of open water migration, rearing location, and etc. 

Adult Enumeration 

The Little Kitoi adult weir site will be operational by May 16. When fish begin building up 
behind the weir, a gate will be opened in the weir and fish will be counted. A tally wacker will 
be used to assure accurate counts. Daily and cumulative counts will be recorded on the Little 
Kitoi Fish Pass Salmon Count form (Appendix H). The weir should be checked a minimum of 
once a day to assure it is fish tight and twice a day during peak migration. 

Age and Lengtlz Sampling - 

Approximately 600 sockeye salmon will be sampled for scale and length. Sampling will be 
proportional to run strength. Please refer to Appendix I for specifics on sampling procedure. 

,Throughout the duration of the run, sockeye will be checked for fin clips and enumerated by sex 



and number on the Little Kitoi Fish Pass Count form. Any marked fish will be processed for 
length, sex and two scales collected for aging. Approximately, 20% fo the run will be inspected 
for marks. Inspection for marks during the September egg take at Little Kitoi will be coordinated 
with hatchery personnel. The Project Biologist (Cleary) will determine the most appropriate 
method to inspect the required number of sockeye. Marks to look for are Left Ventral (LV),and 
RV. Jack sockeye should be inspected proportionaltely to their occurence in the run. All RV 
clips will be jacks. 

Coordination of Fin Clip Inspections at Paul's Bay and Afognak Lake 

The Project Biologist (Cleary) will be responsible for coordination with Management weir 
operations at Afognak River, as well as the Development camp at Paul's Bay, to facilitate 
inspection of the sockeye run for LV and RV fin clips. These fish were marked from 1992 - 1994 
and 1994 to evaluate the survival and straying rate of early run (Afognak stock) and late run 
(Upper Station stock) smolt releases at Little Kitoi Bay. The number examined, number of 
clipped fish found, length and sex of clipped fish will be recorded. In addition, two scales will 
be collected for aging. Thereafter, the status of sampling will be monitored via SSB radio 
schedules. In addition, during commercial, subsistence and sport fishing at each site, fishery 
technician I11 will coordinate and participate, when necessary, in collection of the aforementioned 
data. 

Commercial Fishery Monitoring 

During the commercial fishery at Kitoi, sockeye salmon harvest will be monitored. Sockeye 
scales will be collected from commercially caught sockeye (600lyear) for age data. Scales wil be 
aged at the Kodiak ADFG office. 

Hydrogen Sulfide Removal and Sample Collection 

Plans have been made in 1995 by hatchery staff to repair the pipeline in Little Kitoi Lake. The 
layer of hydrogen sulfide will be siphoned out in the fall. 'During lirnnology sampling at Little 
Kitoi Lake, deep water and transition layer samples will be monitorred for hydrogen sulfide at 
the two lirnnology stations (one in each basin). Salinity readings, dissolved oxygen, temperature, 
and "odor" will be noted. 

Chum Salmon Brood Stock Sampling 
t 

During the chum salmon egg take, a maximum of 240 brood fish will be sampled weekly 
(600/year), following procedures identified in the Age and Length -Sampling section. 



Limnology Sampling 

Lake lirnnology sampling will be conducted as described in the Lake Assessment Operation Plan 
(Appendix J). At Pillar Lake, an initial station will be set in the deepest basin and an additional 
zooplankton sampling station will be set in the shallower basin. Water will be filtered in the 
Kitoi hatchery, labeled and shipped to Kodiak in a cooler on the next available charter flight. 
Care must be taken to assure that Kodiak staff are prepared to receive the samples so they are 
not left at the air charter office. 

Project Production Data Reporting 

All data collection will be thoroughly checked for errors with all forms reviewed and corrections 
made. Data will be summarized in spreadsheet tables using Region Information Report (RIR) 
Format. As 1995 data is summarized, a narrative will be written, again using the RIR Format. 
The project biologist's will assign specific subject area to the crew (Tech 111). 

OTHER REQUIREMENTS 

Each employee will receive CPRlFirst Aid Certification as required by the Department SOP, prior 
to assignment to the Kitoi Project. In addition, each employee will review the required sections 
of the ADF&G SOP and sign the Employee Safety SOP Verification form. Specific SOP'S to 
review include Safety PolicyIStandards, Building Safety, Field Camp Safety, Aircraft safety, 
EmergencyISurvival Equipment Required in Aircraft, Boating Safety, Vehicle Safety, Laboratory 
Safety, Small Tool Handling, and FirearmIBear Safety. There is additional information in the 
office safety files to supplement the SOP and is also available for review. The fishery Technician 
I11 will watch survival videos at the bunkhouse in Kodiak before departing to the field. 

Project crew leaders will be responsible for providing the necessary equipment and information 
to field technicians. Each employee is responsible for receiving hisher own safety training. 

Air Charters 

All air charters will be set up through Kodiak staff. Appropriate information in regard to charters 
will be relayed through daily telephone contact. It is important to contact office personnel when 
any data, equipment or other freight will be "back hauled" to Kodiak. 

Reporting 

Crew leaders will be responsible for reporting all of the job activities, compiling biological data 
and assuring quality control. Be sure to use pencil rather than a pen for data entry. Data forms 

,and a field log will be completed daily. Use "rite in the rain" field log books in the field and 



transfer data onto rite in the rain data forms after field work is completed. Completed data forms 
will be sent to Kodiak weekly. Make sure that data that is sent to Kodiak is properly packaged 
and labelled. A portable computer will be provided for data entry and weekly reports. 

A report of project activities will be sent to town weekly or on soonest available plane . A one 
page weekly report is sufficient (Appendix K). In addition to weekly reporting, crew leaders will 
be responsible for writing a report summarizing Kitoi Evalulation Project activities for the season. 
Please follow the enclosed format when writing this document (Appendix L). 

Inventory 

Upon completion of the project, crew leaders will complete a thorough inventory of all project 
equipment. The final location of each inventoried item will be noted (i.e. at Kitoi, warehouse 
bin, etc.). 

Crew leaders will be responsible for documenting project activities by video andlor photograph. 
Specific aspects such as trap installations, weir construction, and other detailed tasks are important 
to document. When possible, State video and 35 mm cameras and film will be used. If, 
however, State equipment is not available, film will be provided for use with personal cameras. 
The use of personal cameras is suggested in this case but not required. 

Timesh eets 

All timesheets are to be in the Kodiak office by the 15th and 30th of each month. When the 
employee is working in the field and receives hazard pay, the timesheet "Comments" column is 
to have the location of the field camp. If there was overtime worked, the employee must state 
a choice each pay period whether to be paid for the overtime hours worked or accrue 
compensatory leave (comp time). The comp time should be put on the timesheet as overtime, 
and at the top of the timesheet write the following: "I wish 'to receive compensatory leave in lieu 
of overtime." Comp time is calculated each pay period by multiplying the number of hours of 
eligible overtime by 1.5. If the employee has comp time at the end of the field season, they are 
to use the comp time before being put on seasonal leave without pay. Employees cannot collect 
unemployment while on comp time. Crew leaders should plan work activities to be completed 
in a 7.5 hour day. All overtime worked will be pre-authorized by the Project Biologists. 
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Appendix A -  

A Guide to t h e  Collection and Identification of Presmolt Pacific 
Salmon in Alaska with an Illustrated Key 

ABSTRACT 

This Iield and laboratory key contains recommendations ,br t y p a  of equipment needed. 
instructions for preserving and l n b e l i n ~  specimens. and descriptions 01 the  characters used in 
identifying five species of Pacific salmon. The  key is illustrated with six line fiqures: 1) juvenile 
salmon. 21 t he  first gill arch. 3) head with gill arch in situ. 4 )  first gill arch and eye lor comparison 
with longest rakers, 5 )  method 01 counting anal fin rays. and 6) ventral surface of head showin4 
branchiostegals. Five plates of stippled line drawings  of five lengths (25 to 110 mm fork length)  
for each 01 the  five species of PaciIic salmon. an annotated opposabk key, and a glossary are  

r .8 - .  
also included. 

INTRODUCTION 

As adults, the five species2 of Pacific salmon 
of the genus Oncorhynchus inhabiting western 
Korth American waters a re  easily identified. 
but as subadults or as smolts in silvery coloration. 
they are less easily recognized. As juveniles less 
than 125 mm (5  inches) in fork length (FLI. they 
may be  quite difficult to  identify. In addition. 
characters by which presmolt juveniles can be 
dist insished may vary with geographic area. 

Several keys for identification of juvenile 
salmon have been published, most of which uti- 
lize the number. lenflh, and shape of the gill 
rakers on the first gill arch: number of pyloric 
caeca and hranchiostenals; and absence of parr  
marks. o i  if present. their size and shape IFoer- 
ster  and Pritchard. 19:35: Schultz, 19.36: Hair- 
Brown. 1947: Clemens and \VilLy, 1961; JIcPhail 
and Lindsey. 1970; V-rilimovsky.: 1. In addition to 

the above characters, the key in this paper em- 
phasizes and illustrates the distribution of those 
chrornatophores (usually melanophores) which 
are  reliabIe enough to aid in the specific identi- 
fication of juveniles. 

This key describes the characters typical of 
presmolt juveniles of the five species of Pacific 
salmon in Alaska. The common names recorn- 
mended by the American F i she r ies  Socie ty  
(Bailey et  al., 1970, p. 17) a re  used. despite the 
fact that other names appear to be in more Zen- 
era1 use. These other names are inserted in pa- 
rentheses after their respective species. Trouts. 
Atlantic salmon (Sa l~no  sa l t l r~ .  and some other 
.salrnonoids are included in the key because of 
their resemblance to Pacific salmon. 

Before presenting the key. it appears advisable 
to describe the equipment and metho(1s I re- 
commend lor preservinq specimens. 1nt)cIinz 
specimens. and countin:, mcasuriny. and rcmov- 
i n z  pa r t s  of specimens. so t h a t  those  nut 
acquainted with my proce(1ures may more sc- 
curately and quickly itlcntify their rnateri~l .  



.',I;lrl):;iit:r..s: >!a:r.iiic:~cion in the ranze oi  1 
to30 wiil prove helpiul in identification oi  juvenile 
salmon. X binocular microscope ha:.in: such a 
ranae is the most satisfactory, but any Q p e  oi 
mag-niiier of more than 4 power and less than 30 
m2y be used provided it is not necessary to use 
one's hand to hold it-usually both hands a re  
needed to manipulate a specimen. In the field. 
a binocular unit containing lenses inserted in a 
frame or  headstrap o r  a jeweler's eye  maqnifier 
(especially ii one wears :lasses) may be used. 

Forceps: Four o r  five inches lonz with s traiaht  
o r  curved tips - for lifcin: iins, holdin% back gill 
covers, etc. 

Scalp[:  X sharp  blade an inch o r  two long- 
for removing gill arches, opening body .cavities, 
etc. 

Teas i~ tg  needle:  A needle inserted in a wooden 
o r  metal handle-for separating closely se t -g i IF  
rakers. etc. 

Dividers: F o r  measuring and compariny var- 
ious body parts ;  dividers.in which one o r  both 
legs can b e  "broken" a r e  the  most satisfactory. 

Scissors: About 6 inches long with the  blades 
o f  cutting surface of about 1 inch. 

Rufer: Graduated in millimeters to  measure 
fish Ien$hs and parts: one which includes inches 
also desirable. 

PRESERVING SPECIMENS 

The  p r e f u l  preservinz of specimens cannot be 
too stronqly emphasized. 3Iuch time is lost in nr- 
ternptina to  identify improperly preserved fishes: 
it is only when properly preserved tha t  they may 
be rapidly and correctly identified. Frequently, 
juvenile salmon that  have died in nets  become 
soft, bleached. and torn. For the sake of accuracy 
it is bet ter  no t  t o  a t t e m p t  t o  ident i fy  such  
material. 

To preserve juveniles. upon capture place them 
in a solucion of 1 part Formalin l o  9 parts  water. 
If live fishes are  placed in too jirong n Formalin 
solution. they may die with their mout l~s  witicly 
agape or thc  ct~rorn:ttoi)llo~.cs may close .su tixhtly 
as to be diificult to iletcct. If p1:iccd in tGo tvenk 
a Formalin solutiun. tllc iisllcs l~ecornu hieachccl 
and soit anci mxy clecornuose. If fishes a r c  to I)e  
preserveti for morc than :i !.e;lr lur prrm:lnencly), 

, . leave them in :he Torz-!!n ss:ictior? 2: leas: 1 .::I; ..., ., . and ii ?ossible no lonzsr t k n  4 r o .  ;: nen :;3n 
a r e  removed from the F o r z d i n  soiution. soak 
them in :rater for 24 to 43 kr: :hen ;iace t k r m  
in a soiucion conc~ininq '78% ethyl Ziconoi and 
30% w a t e r  o r  35% isopropyl alcohol and  65% 
water,. .. . 

Do not crotvd or  pack fishes in a contamer. 
especially if they are  l i v e  or only recently dezd. 
Fresh  fishes. i f  packed :BO :I,?:!::. ~ . ~ i i i l  become 
permanently deformed upon hardenin!: in Tor- 
maIin, will be bleached where their bodies come 
in close contact. o r  will deconpose. X concair.er 
is too crowded if the fishes tvill not readily move 
as the  co'ntsiner is slowly rotated or  shaken. 
When su'fficient .room is allowed. identificarion 
will be facilitated because the iishes wiil harden 
without discolorinz; bodies and fins wiil not be 
deformed. twisted, o r  b r o k ~ n ;  and the chro- 
matophores will remain nearly o r  full;. open. 

LABELING SPECIMENS 

Labeling specimens fully and properly is of  
g rea t  importance; unlabeled or  mislabeied speci- 
mens a r e  of little o r  no value. Put  the  label with 
t he  specimens a t  the time the iishes a r e  pre- 
served. Label paper should rernnin fir= tvhen 
we t  and shouId not become pulp.. Write ~ I e s i i y  
with pencil o r  perfianent ink. recordinz t h e  
following data. 

Field Number - 

Use your own o r  a department number. .A s ~ c -  
isfactory method is to use the first initial of y,c::: 
surname o r  your full surname. the last two digi ts  
of t he  year. and your collection nurcher. Thus, i f  
Joe Brown in 1962 ?reserves his f i i ~ h  coiiecridr.. 
he writes B-G2-5 o r  Bro~vn-62-3: if for the Depart-  
ment of Salmon 1nvestiaa:ions he writes. SI-li2-5. 
When n departmental syrnhol is usetl. it often is 
desirable for the collector to add his initials u r  
name to the Inbel. 

Name of Water Body and  Locality 

Use nnmci on stantl:r~.tl rn:lps. \\'!~cnc:.cr p05 
silrle. :~voitl temporary or locd narncs. such ;I..; 



Brown's iisi~inc a m p .  An example of a brief but 
adequate rccortiini. is: Xlxska. Sakne.k River 
System. Kacmai Sat ional  LIonument. Brooks 
Lake. 

Date 

Inclutlc the month. day. and year and, i f  per- 
tinent. the hour. 

The follo\c.in~ adclitional information may he 
needed at  times. -- 

Method of Capture  

Describe type of gear and size if significant, 
i-e.. seine (2 cm mesh), fry net (1 cm mesh). trawl 
(1 cm bag). etc. 

Temperature 

Measure temperature of air and/or water. If 
water is ice-covered, what percent? 

Other Water  Conditions 

If a strcaul: estimate ig average width and 
maximum depth; if tidal and brackish. to what 

e.xtent: d e ~ m  of turbidity and source- ziacial 
silt. plankton. etc.: d e g e e  of grxdient - I O U - ,  
moderzte. or high: percentage of s t r e s n  :n p i s .  
with or without current: percentage of stream 
in riffles. whether flow is sluggish, moderate. 
or swift: dominant bottom types-sand. qralei. 
boulders. bednxk. muck. silt. etc.; aquatic veqe- 
tg,ion-submerged. emerzent. or  both (name 
dominant species or genera if known). If a lake 
o r  bay: state whether fresh. brackish. or saline: 
if tidal, s tate to what extent; estimate size and 
possible depth; give degree of turbidity. type 
of bottom. and amount and kinds of aqua t -  
ic vegetation. 

Describeanything that may :lit1 in identification 
of the  fishes. such as peculiar markings, habits. 
or  habitats. 

CHARACTERS USED IN 
IDENTIFYING SPECIES 

A juvenile salmon is shown in Figure 1 to assist 
in recognizing and defining the characters and 
the counts and measurements used when keying 
out a specimen. . 



First Gill Arch 

Beneath each ,$I1 cover are  lour fu1Iy formed 
gill arches; the first gill arch on either side is the 
part used for speciiic idenciiicacion. X gill arch 
(Fig. 3 consists primarily of a bony central arch 
to which the gill rakers are attached anteriorly, 
the gill filaments (lamellae) posteriorly. The gill 
rakers prevent solid substances such as food from 
being carried out through the branchial clefts 
and protect the delicate gi l l  filaments. The num- 
bers of gill rakers vary somewhat amony indivi- 
duals of each species of salmon, but the difference 
in average number between some species is suf- 
ficiently great to enabIe one to use them as speciiic 
characters. 

The rakers on the gill arch may be counted as 
a unit, or the upper and lower limbs may be 
counted separately. The two limbs are joined 

ward. With 3 s h ~ p  scalpe!. cut between rL.5 

dorsal ends of the iirs: :.:d ~ c c z z d  arches. makin: 
a d c ~ ?  incision parailel with :hem: then cut ch.e 
remainder oi the a c x c h n e : ~  zway. : S e x  L -..-- .-L 

the ventral attachment in the same manner: 
and when both ends are tree. remove the arcn. 
Great - a r e  rnust.be taken so that all ruaimectary 
rakers may be removed and counted. After iin- 
ishing the examination of the arch. reinsert it 
in the gill c53n;ber for possible future esam- 
ination. 

Gill Raker  and Eye Comparison - _ .  . -  - . .. ..: - - 
The Ion,qest rak'ers are compared with the 

length of the eye (Fik. 3). With dividers, obtain 
the measurement of the lengh of the lonzest 
raker; then place one point of the dividers a t  
the anterior edge of the eye, the other extendinc 

Fiyure 2.- firs^ <ill arch (ti rrrlmon after removal [rum left 
gill chamber: 11 xi11 raker: 21 cciil rakers attached tu upprr 
o r  shorter limb of arch: :lr eiil rzkers zttached to lotver or  
longer limb of arch: 41 a n i l e  ~rf  arcn liunction oi the :ivo 

. 

limbs or barnes~: 5 )  gill li13rnen~s Il;lrnrllael: t i t  upper point 
of arch attachment: 71 lolver point [ti arch attachment. 

- 
a t  an anzle. the upper bein% the shorter. When 
a raker is situated astride the a n ~ l e .  it is inciuded 
in the lower limb count. Il'hen nil  of the rakers 
on the arch are  counted as 3 unit. 3 single number 
is given: otherwise, both limbs are  recorded 
separately (the upper limb first), and then added. 
thus 12 f 20 = 32. 

The ~ $ 1  rakers nearest the angle of the arch 
are  the longest: the rakers become proqressively 
shorter as they approach the attachment ends 
of each arch. Thc rakers near tho ends are often 

- 
rudimentary and can he count'etl only under 

- mazniiic:ttion. 
It  may b e  difficult to count all of the rakers 

accurately while the first xi11 arch is in place, in . 
' .. whi'h it iviii iiie Fiyul.,. :;, - i[r:lll , I (  r ; l [ml,n,  [) , , ( ! , . .I  [ill,.. tn411,.:,(,. [h:,, !I,,,-. 

arch. TO do this. turn hack or cut am!. gill cover 
t i l t n  ,.i u i l ,  ~ . l . , , . r  ,vhirh h ir  I.,.,." i ~ t . f n t ~ ~ , . I ~  1 .8  -h,nir i1r.C ~ l l i  

as shown in Fixure 3. Lift the first xill arch up- ; I ~ I +  ill I ~ I . I ~ , . .  
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toward the oppositc edze. Because t!:? r=ktr is 
shorter  than ;he eye 1en:th in juveziie salmon. 
it is simplest to note where the r2ksr reac:lr?s 
in relation t )  the pc3il. Like man). body part 
ratios. the zill raker-eye size racios chanye as 
the juvenile salmon incre3ses in l engh .  For  
example. in specimens about 10 mm FL. the lonq- 
e s t  raker  may be contained about 3 times the 
eye l e n g h ,  but in 110 mm specimens of the same 
species. t : : e  raker m n .  be contzined only about 
2 times. This and o ther  proportional chanqes 
must  be considered. 

Anal Fin Measurement and  Count 
To compare the lenqth of t he  fin base with the 

longest ray ,  measure the  anal fin base with divid- 
ers; then project the posterior ley of the dividers 
forward to  the  opposite tip of the  Ionzest ray 
a s  shown in Figure 5  by dotted line. - .  .- 

In  counting the  number of rays (Fig. 5 ) .  do not 
count those anteriormost ones which a r e  less 
than half t he  length of t h e  longest rays, such as. 
those marked "0." Count all rays. such as  No. 1. 
.that a r e  half (or  more than half) the Ienqth of 
t he  Ionzest ray, t a k i n ~  .-eat care to observe the  
Iast ray-No. 15 in Fi-%re 5. T h e  last ray is usu- 
ally split t o  its base and appe'r\rs superiicially as  
two rays, bu t  it is in reality only one and should 
be counted as such. 

A1 branchioscee~is iFig. t i j ,  inciutiinr: rht! smail- 
est. anteriormost ones are cour, ted. '~sual l~.-  :his 
may be accompiishea satisiactorily only under  
m a ~ i i i c a t i o n . .  and with juveniles lonqer than 
40 %m FL. ?'he branckiosteyal CGZ.;: I j  rr.cd 
primarily as an additional character in specimens 
otherwise diificuit to identif::. 2nd is es~ec:~i l ; , r  
valuable in separatinq the chinook salmon IUS --iiy 
15 o r  161 from the coho salmon   usually 13 or  11). 

Figure 6 .  -Ventral surface uf head of salmon. h r r o w  points 
to one of 14 branchiustec31s rln kit  side oi head. 

Pyloric Caeca Count '  

With a scalpel;' widely open the abdocir.?I 
cavity. Sever  the  esopha:as as  fa r  iora-ard a s  
possible; then cut off the intestine near  t h e  p o s e -  
rior end of the stomach. The stomach and c-aeca 
can now be removed as  a un i t  iFi,o. i ) . " U s e  
maqnific~tion and teasinq needle as aids in count- 
ing. Counts of pyloric caeca a r e  useful chieiiy 
a s  zn additional cnaracrer ior questionable j;,:i- 
mens, especially in separatinz the  chinook salmon 
(more than 100 CXC?! from :ke coho s-!rr.-: 
(fewer than 90). 

Color Pattern Variations 

Juvenile s;~lrnun irorn c.crr::i~~ Iv:Iicsr-; IJr : I t  

certxin s taqes oi deveioprnent rn:l\- 11:lvc their 
parr marks or other m ~ r k i n z s  rn:~.';ketl tjy a 1,1ut.<h- 



Fici~re 7 .  - ?-laior  30r:ion I B ~  ~ i i c c . n : ~ r y  t r x :  oi salmc3n 1::~ 

p p l o r ~ c  caeca s p r e x i  agar ;  gr~;I;1ra?or:: L O  col ln t ln l :  1 ~ 1 1 3  2:d 
of a m a c n i i i e r  a n d  tezsin;. needla: 11 e s o p n ~ c u s  r p a r t  oi :r.: .' 
be t .v ren  phzrynx and   stomach^. 21 stomach.  :!i pplor!c : -.:- 
tion with caeca. 4 )  intest ine.  

.. . 

- .  - . . _ -  ' - .. - .  

or  greenish-silvery sheen, especially when they . 

are  alive. To  identify these fish, it may be nec- 
essary to preserve them first in Formalin to in- 
tensify their markings. 

Juveniles of one species from certain waters, 
such as habitually turbid ones, may have their 
meIanophores restricted in size or distribution, 
thereby resembling superficially another species. 
As an example, coho salmon normally have the 
adipose and anal fins densely speckled with rath- 
e r  large melanophores. But in some specimens, 
the mejanophores may be reduced in size or  
distriburion. so  that coho salmon superiicially 
resemble chinook salmon. Conversely. juvenile 
chinook salmon may have the melanophores 
unusually numerous and well developed. thereby 
resembling coho salmon. To  avoid error in identi- 
fication. compare  the  size and number  of 
melanophores on the fins with those on the body; 
if few and small on the body, they should be few 
and small on the fins. 

Color variations also occur rezionally. An ex- 
ample is the predorsal stripe i6 chinook saimon. 
which in fish from some wacers is norrn:~lly a 
solid dark hnr in specimens leis than EO mm FL; 
in chinook salmon in other waters the stripe 
may he rcduced to a series of o b l o n ~  - ' 

The length when individuals attain smelt color- 
ation v,lricS !,?eatli.. both rezionally a n d  in 
rspccimens from the same locality: some fish of 

the  same species may lose p a r r  and o t h e r  
presmolt markings when only half as lar, =e a s  
other fish. 

HOW TO USE KEY 
. . 

Because of the variations in morphoiogy 3r.d 
coloring, it  is advisable to use the key in con- 
junction with the  figures and plates and t a  check 
a larze combination of charzcters. 

In usina the key, first make certain your sneci- 
men is a Pacific salmon by examininr: ~ h e  
characiers under t h e  two opposable . g o u s . -  
labeled "1." Sext .  note the absence or presence 
of parr marks (see sections Tontbinotion OF' 
under opposabIe groups 2). I! no par: rnarks a re  
present and your specimen has not entered the  
silvery smoIt staxe, it is probably a pink salmon, 
but to make sure. compare it with :!-,e identifyinr: 
charncrers between opposable s o u p s  2 If parr  
marks are present. note the absence or prescncc 
of melanophores on adipose and anal fins [see  
groups 31. If rnc!anoi)horcs 3 r ~  3I).ient. see sec- 
tions "C'ott~i~i~r;rtiotr ,!I'" unclct- gruups 4: i f  prcs-. 
cnt. sec "Cottrl~itt;r~it~~r I,/'" sections undcr :rou:,s 
5. Deci(le ~vhich '-C~tr/rltitriiti~rn r ~ j "  most clo.scly 
fits your specimen. then verily it by comparin: 
the ctcscriptions ot' the itlen~ii!.inl,r char;~crers 
for tllc o[)pc~-al>le Cror l l l s .  



KEY TO FRESMOLT JUVENILE SALMON 

Salmonoid iis?ies having fewer  than 20 rays in the dorsal iin (excludes ~ a y l i n y ) :  
s t rong  teeth on jaws and :onme !exc!:~lt.s :.i:c;es 2-d ~r.hi:eiishc~l: many p!;loiic 
csecc (exciudes smelts,  family Osmeriaael: an nii!ar:: process or  scaly appeccxqe 
above pelvic iin (Fig. 1. No. 14): an adipose fin,cyc!oid s+Ies; upper jaw formed " 
by both prer~~s i l la r : , .  and maxillary. ........................................... .l. 

Base of anal fin sho r t e r  than lon.qest ray (Fig. 5). Anal rays usually 9 to 12 (rarely 
8 o r  13). GiiI rakers  norma!ly fewer than 20 on first gill arch (Fig. 3). Dorsal 

la fin of larger juveniles of some species with severai biackisn spots. 
CH-AR, TROGTS, ATLANTIC SXLJION. ............................ .Not in this key. 

Base of anal fin loxger than longest ray (Fig. 5). Anal raxs usuaIly 23 to 17 (rarely 
12, 18, or  19). Gill rakers  normally 20 to  40 on first  311 arch (rarely 19). Dorsal 

l b  fin of larger  juveniles lack blackish spots but tip of fin may -be blackish. 
9 PACIFIC SXLlION-genus Oncorlrynchus.. ........................................ .,. 

Combination of: No p a r r  marks  on sides and no prominent specklinrgs on back of 
presmolt juveniles. Usually no melamphores on anal and adipose fins; ii melano- 

'a phores present, they  a r e  few and very small. and if on adipose, a r e  restricted to  
its posterior. f ree edge. 

PINK (HUMPBACK) SALLION- 0. gorbuscha. ............................ .Plate 1. 
General development-Similar to  chum salmon in that  yolk sac may not disappear 

until juvenile is more  than 31 rnm FL. a f te r  which development toward smolt 
shape  and coloration is rapid. When less than 30 rnrn FL. this species is simiiar 
to  chum salmon in being more  te re te  than  t h e  sockeye, chinook. and coho salm- 
on: body depth iminediately before dorsal fin usually more than 1.3 times head 
length. 

P a r r  marks-0n!y species of salmon lacking par r  marks in the p;e'srnolt juveniie. 
Coloration of body-Presemed maten.[-In juveniles less than 40 rnm FL. back 

is dark  to lateral line and ventral half of body light when bicolored; dorsal third 
of body is darkest. 'sides lighter, ventral third lightest (usually milky-ivhiie o r  
siIvery) when tricolored. F e w  or  no rnelanoph.ores on lower sides and belly. 
In juveniles more than 10 mm FL. bicolored or  tricolored condition is normally 
not evidenc. the da rk  back liphtenin:: gradually downward to t he  very liyht 
belly. Liri~rg specimens-Dorsal half of body bright bluish o r  greenish with 
much silvery reflection: ventral half milky o r  silvery-white. 

Fins-Xnal and dorsal fins a v e r a . ~ n q  smalier than in chum salmon: these fins 
in this species and in chum salmon distinctly smaller than in sockeye. chinook. 
o r  coho salmon. In specimens less than 40 mm FL the lonxest anal ray, when 
measured into head l e n ~ h .  extends from tip of snout to about center oi eye: 
in larzer presmolt,juveniIts. this measurenent  extccds from tip of snout to 
anterior h d f  of eyb. Ann1 rays u.su:~lly 14 to 16 (es t remes  13 to 171. Dor..\.;ri l i .~ ,  

llas ieiv speckllncs xnd only a slight tendency toward a. dark a n ~ e r i o r  e(!ze in 
'juveniles less than 50 mm FZ: over 50 mm. blackish .tnrerior edqe 1)ecomea pro- 
nounced and tip of  fin dusky. Cil, lr lal. j i~l h3s specklinr: confined to h s a l  half 

. . ' 

in jur.eniles less than j0 m h :  with incrcasinq Iencth of juveniles. spcck l inz~  
aPl)e;lr 3 l o n ~  r ays .  a n d  in I n r ~ e  presmol t  juveniles  l o l ~ e s  tent1 t o  I)ecomc 
blnckisl~. 



Plate 1.-Pink salmon. 



Giil mker s  [ see  Fi:. 4 )  -E!even to fourteen on upper  !i=S. 1-: to 19 on :u\~c-r. z~J::.! 
usuaily ranqiny 5 e t a . e ~ ~  X 2nd 22 ie:;tremes 25 and 33i; rakers 5lentii.r z ~ t i  
r a t t e r  lonq; most simiiar in size and number to sockeye saixon but ji;o~:or 
and usually fewer inormzIIy less than 31). 

Pyloric caeca-Gsually 130 to 195 (extremes 95 to 1'71); sIer.der and rnther !onz: 
differ suificiencly in numbers irom coho and sockgye salmon. which have iewer ... 
than 100. to be a distinct zia in specific identifi&ion. 

Branchiostegal rays-Usually 11 to 14 (rarely 10 or  13); averace number less thzn 
in o ther  species. almost invariably !ess than in chinook salmon. 1vhic5 usur?!?:: 
has 1.5 to 18 (rare!y 14). 

Scales in lateral line-;,lore :hzn 1'70, inore than in any other of the  PlciiIc s c i z ~ -  
on: lateral line scale counts may be obtained u ~ d e r  ma~nii icnt ion in specimens . 

longer than 60 mm FL. 
Habits-Shortest life span of any species, between 18:.m0 and 4 yr.  Only a com- 

paratively smail proportion of adults make extended miha t ipn  in fresh water.  
Majority spawn in fresh waters  within a shor t  distance of b;rn&ish water or  in 
intertidal waters. Many young enter  brackish or salt waters  within a few hours 
o r  days a f t e r  emerginq from redds, and comparatively few a re  found in fresh 
wa te r  when more than 15 mm FL. 

comlrilratidtloj: Both pa r r  marks on sides';nd da rk  spottings on back usuaily obvious 
in living, presmolt juveniles and always in preserved specimens under rnayniii- 

. 2b cation (may be faint in fishes from turbid waters ) ;  par r  marks become faint and 
.................................. disappear a s  juvenile assumes smolt coloration .3. 

1% melanophores normally present on adipose and anal fins of presmolt juveniles. 
o r  if present,  few and qui te  small. P a r r  marks occupy a larger a rea  above laceral 

33 line than below it, and' in some specimens anterior parr  m a r k  may be alrzost 
entirely above the  lateral line. 

CHUX XSD SOCKEYE SXLhIOS..  ............................................. -4. 

Melanophores normally obvious on adipose fin in livinq specimens and always in pre- 
. "  served specimens under  rna.gniiic3tion (may be indistinct in juveniles irom siiry 

3b waters). .Anteriormost par r  marks appear to occupy as Iarze lor almost a s  l a r ~ e )  
an area below lateral line w above it; the ic  p a x  marks a r e  usually larxe. lonz. 
and wide. 

CHISOOK .ISD COHO SXLlIOS..  ........................................ 

Coirri)i~r;itio~t of': Gill rakers  19 to 26 (averace 231, notably fetver and msch sliorrer 
than in sockeye salmon, which have more than 25. XormaIIy no melanophores on 
adipose and anal fins. Anterior squzrish (quadrate) parr  marks situated almost 

4a o r  entirely ahorrc lateral line in specimens leis  than 30 mm FL: in presmolt ju- 
veniles more chnn 30 $m FL. anterior parr marks tend to be Ion< nnd very nnrrow 
and sometimei mn .  extend well helotv 1zter:~l line. 

C I ~ L ' S I  1noc1 s x ~ ~ r o s - o .  / , -c~,I .  . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . .  
General tlevelopment -Similar 10 pink salmon in chat yolk sac may not d i s a p p e ~ ~ r  
. until juvenile is more than 31 mm EL.'after jvhich development townrtl smolt 

shape is rapid. Also similar to pink salmon in beiny more terete [when l c ~  than 
50 mm FL) t11:1n tlic sockcyc. cllinc,c,k, anti c,oho salmon: I,ocly clcpth imrnc(lintcly 
before clor:;al fin usu;~lly 1.3 to 1.8 timcs hcncl Icnqth. 



Plate ?.-Chum salmon. 
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P a r r  mar:-;s-.?ir.terior par: -arks in spec ixens  less than 50 ~ r ; :  : L :re .:ore 
squar;sn  quadrate^ and do not extend q u i ~ e  so  far below lateral iine 2s in sock- 
eye  salmon: in presmoit juveniles more than 30 mm FL, parr  marks tenc :o be- 
come lonycr and n o r e  narrow than in socseye salmon, and s o n e  tend to extend 
well below lateral line. 

Coloration cf t ~ ~ : ; - - . ~ r ~ ; s e r : . c d  :,;n:c:;';,-Dorsai ridge stripe usuaily preser.:. 
sometimes a series of blotches in ju:.eniIes less %an 50 m h  FL. b e c o m i ? ~  f:ixt 
o r  disappearin:: in presmolt juveniles more than 50 mm FL; a prominent irreq- 
ular row of spots and blctchir.:~ bettveen dorsal ridge and upper edqe of pa r r  
marks, these usually most distlnct in specimens between 34 and 50 m c ,  oicen 
fadinq or disagpearing in larger  juveniles. Lirinq specimens-Jtarkinqs mzy 
be  obscured by greenish o r  bluish overcast of dorsal half of body and whitish o r  
silverish sheen oi  ventral half. 

Fins-Anal and dorsal fins small. averaqinq slightly larger  in size than those oi  
pink salmon and averaging considerably smaller in height and area than  those 
of sockeye salmon. L e n g h  of l o n ~ e s c  anal ray,  when mea$ur.ed from snout t o  
eye, reaches to, o r  almost to. center  oi eye;  in sockeye salmon this measurement 
usually extends well beyond center  of eye. .Anal rays usually 13 or  11 (extremes 
13 to 17). Dorsal fin has few o r  no distinct spottings in specimens less than 50 
mm FL;  in larger  presmolt j u v e n i l e ~ a  dusky spot develops on tip. Calldrrl fin 
has faint spots  largely confined to  basal half in juveniles less than 50 mm FL: 
in larger  juveniles lobes become blackish. 

Gill rakers  (see Fig. 4)-Seven t o  twelve on upper limb. 12 to 19 on lower. total 
usually ranging between 20 and 26 (extremes 19 to 30); rakers blunt and short .  
in sharp contrast t o  thinner, longer, and more numerous rakers.of sockeye 
salmon. which has 30 to 39. 

Pyloric caeca-Usually 160 t o  185 (extremes 140 to 249): differ sufficiently in 
numbers from sockeye and  coho salmon. which usually have fewer than 100, 

- to  be an aid in specific identification. 
Branchiostegal rays-Usually 13 o r  11 (extremes 13 to 16); of value primarily in 

separating this species from chinook salmon. which generally h& more thrtn 13. 
Scales in lateral line-Between 125 and 153; of value chiefly in separatinz this - 

species from pink salmon. 
. Habits-Life span usually 3 to  5 yr.  for majoricy. 1 yr. some less than 3 gr. Jacks - 

may occur. IIajority spawn in fresh waters  only a comparatively short distance 
from brackish water  o r  in intertidal waters. Many younq enter  brackish or sal t  
waters  very shortly af ter  e m e r . ~ n g  from redd, and few juveniles are  four.~i in 
fresh waters when more than  45 mrn FL. 

Combinatiolc Gill rakers  30 to  39 laveraqe 36); notably more numerous. lonqcr. 
and more slender than in chum salmon, which have fewer than 27. Sormaily no 
melanophores on adipose and anal fins. Anterior par r  marks more r e c r a n s l a r  

4b than squarish in outline in specimens less than 45 mm FL and sometimes extend 
as much as a third to a half below lateral lirle: these oblonr: parr rnnrks tenti to  
shorten in presmolt ju;rieniles more than 50 mm FL and to be mostly above lateral 
line. - - 

SOCKEYE IRED) S.-!L.\[OS - n. ,lc,.X;~. . . . . . ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P l ~ l ~ t :  2. 
- Genernl developrncnt-Yolk S<C usuaIl\. disappears. except for trace. beiore ju- 

:. vcnilcs rc:lcll :!I1 Inm FL. Ll.",ly tlccp& :wtl spccics mol-c >l;il~-sitlctl in ail prv- 
smolt Ienl,rrlls tli;ln in c.hllm ant{ ,,ink salmons-llotly tlcprh irnmctli:~ccly 1,ciorc 

I dorsnl fin usunlly less than 1.3 times hemi Icnzth. 
Pnrr  marks - See " C ' o ~ t / i ) i ~ ~ ; ~ ~ i ; , u  ~ t "  allove. 



Plate 3. -Sockeye salmon. 



Coloration of bod.- Prcscrc-rti rtr;ltcr-irli-Dors2,i r i d ~ e  usunily cunt2i:s a j e r i cs  
of more or !ess distinct s?o:s ir, spec izens  less thnn 23 r.x FL. hecoir.:nz T o r e  
confluent in fishes between 10 anti 55 rnm FL and sometimes merzir.:: into 3 - 
dusky bar: in presmolt i:~,:eniIrs over 60 rnm : L. spots or  bars may disappear- 
af ter  tvhich n series of roundish spots become npparsn! en ho:h sides oi, and 
adjacent to. dors;~i ridze. especiaily t h a ~  portion behind dorsal fin; in addition 
to  thece spots. in ii++-li x 3 r n  thnn :I5 m m  FL. s o t h e r  l o ~ ~ i t u d i n ~ l  rev: of spots 
develops between dorsal r i d ~ e  and upper haives of par: marks. Liuir:q spec i -  
nzcrrs-LIarkinqs may be ohscurcd by  ~ r e e c i s h  or hiuish overcast o i  dorsal 
half of body and tvhitish o r  silverish sheen of ventral haii. 

Fins-Anal and dorsal fins average la rzer  in height and area than in chum and 
pink salmon. Lencth of Ionzest anal ray, when measured from snout to-eye;  
reaches usually from snout to  beyond center  of eye. Anal rays usually 14 to lti 
(extremes 13 to 16). Dorsal fi71 normaily has few. or  no distinct specklines in 
specimens less than ti0 mm FL; a ra ther  faint dorsd.spot  develops in larger 
presmolt juveniles in upper  portion of fin, the fin beink.'bdrdered on its free 
edzes  with whitish (see lowesc i i ~ u r e ,  P l s t e  3).  Caudal li'i~ has few speck l in~s  
on basal half, the  lobes having few o r  no melanophores, even in rather larxe 
juveniles. 

Gill rakers  (see Fia. 4) -Twelve to  siyteen on upper  limb, 18 to 23 on lower, totai 
usually ranging between 32 and-37'(extremes 30 to 39): rakers lonq and slender, 
averaginq longer than in any  o ther  species, in sharp contrast to fewer, blunter 
rakers  of chum salmon. which has 19 to  30. 

Pyloric caeca-Usually 65 to  95 (extremes 45 to 1151; usually considerably fewer 
than in pink, chum, and chinook salmon, and aver ax in.^ more  than  in coho 
salmon. 

Branchiostegal rays-Usually 13 to 15 (extremes 11 to 16): of value chiefly in 
separatina this species from chinook salmon. which averaxe  more. 

Scales in lateral line-Between 123 and 1-10; oi value chiefly in s e p a r a t i n ~  this 
species from pink salmon, which has a hisher  number. 

Habits-Life span usuaily 4 o r  3 yr, some only 3. Jacks may occcr. ?lIniorir:b- oi  
individuals highly micgatory. Adults usually spawn in s treams tributary to 
lakes: a small minority spawn in s t reams without a lake. in lake outlets. o r  on 
lake beaches. After risinq from redd. younq move downsrream rather rapicily 
to  a lake. remaininz usually 1. sometimes 2. and rarely 3 y r  in fresh y a r e r  be- 
fore enterinz brackish o r  sal t  water. 

Contbitration of.- 1Ielanophores on adipose fin usudly most nuzerous  on pos:erior 
half and generally forming a dark border (see Plate 4 ) :  anterior half of adipose 
w i ~ h  few rneianophores or none. Anal fin with few melanophores o r  ncne. but when 
mc1;lno~horcs are present. oiten quite Iarxe. Tip oi  dorsal fill and lobes of caudal 
fin darker  in larger presmolt juveniles. 

CIIISOOK I I ~ I S C , )  qXL11OS-0. I.~lrarc.!~t.~c.l~;r. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Gcncral clcvclopmmc -Yolk sac tlsu:llly disappears or is retiucrtl to ;I trnce hcforc 

.irli.r.~rilt.~ .;-i~:~cIi :;11 mm [:I-. Cotly r1ccpc.l. anti .-;j)ecic..; moi-c s lai~.  ..;itlet\ ill :::I i)rc. 
. .  ..;molt it~~l' , 'cll . i  t11:tn in  clirtm ;tntl pink 5;ilinon: IIU,~!. tlcpr!~ imrnctli:ttcl!. 11r.iorc 

ctors:~l l i t 1  ti.iually less rh;tii 1.3 tinlc.;; Ilc:l(l l c n y ~ h  (ranye 1.1 to 1.31. 
. P:tter m;lrk.i-:\ltnt,.-;t invnriit1)ly ccctan<ttl;lr anti lonl: ver:ic:tlly: marks u:;uitlly 

siti1:.;tt1tl cscluit1ist;1iit O I I  c:.;cll sitle of I:ttrl~.:tl line: t1;trk i);t.;.r marks :mcl uthcr 
~tl:trIiiii:s C U I I I ~ : ~ ~ ~  sli:~ri)ly tvit l l  li:llttb.;. l);t(.kc;.o[.;ntl t ~ i  l )o( ly  il l  - 0 n 1 ~ ~  Iicili< :tnd 
11lt)sl \ ) . ;~ t~~ t* i .~ . t~ t l  . . i~~ci~l ic~ls .  



P ~ E C  4.-Cliinook salmon. 



Color~tio:: of ! > ( ~ t \ : ~ -  - P ~ . c - , s ~ ~ r ~ . c ~ f  ,tt;1/~*,-ii,l- E ; : c k < ~ o u ~ d  c ~ i o r  o i  bod:: z:er!cr:i!;- . . 
much 1i:hrer thnn body color u i  coho salmon. usuail:; contr';s~in:: s h , r ? i ~  x l rn  
dark  dorsal s t r ipe o r  sportinz, parr mx!-:s. and prominent dorz.21 spoc:incs: 
blackish band :;stride ~iorsni  ricze usually bold and uni~roken in specice& 
less than $0 mm FL 2nd especia!ly on r idee beiorr dorsal fin: in Iarzer jui-eniies 
dorsal band oiten breaks up into series ol spots, disappearin< in 1ari.e~ pre- 
smolts as  o ther  spottines on dorsal half of hocG. become h o w  numerous and (!is- 
tinct: spottinqs between dorsal ridse and parr  marks absent in iishes less ihan 
35 mm FL. developing rspiuly thereafter into many larze and small spots  and 
i n c r e a s i n ~  in numbers a s  juveniles approach smolt staqe. Li~'in.r/ specimens- 
P a r r  marks and o ther  markinys may be obscured by bluish-silvery color of dor- 
sal half of body and silvery sheen of ventral half. 

Fins- Anal and dorsal fins averaqing considerably larzer in area than those ot' the  
chum and pink salmon and slightly larjier than in the  sockeye salmon: lennrh 
of lonzest anal rays, when measured into head Ienflh. reachins from snout tip 
t o  beyond posterior edqe  of pupil and sometimes beyond:pbsterior e d ~ e  oi  eye: 
distal edne oi  anal siightly falcate in specimens more t h i n  40 mm FL but  a.:er- 
aging less falcate than  does t he  free edae  of the  anal oi the coho salmon. .Anal 
r ays  15 to 19, averaginx higher in number than in any other species. Dorsal 
fin in young less than ti0 mm FL lwually has few or no distinct spottinqs. a black- 
ish spot  deve1opin.q in t he  upper  portion of the fin as  the  juveniles approach 
t h e  smolt s tage  (see P la te  4). Caltdal fin has comparatively few melanophores 
r a the r  generally distributed in the.. smaller individuals, the lobes darkenina 
as t h e  fishes approach t h e  presmolt s tace.  

Gill rakers  (see Fig. 4) -Seven to  t~ve lve  on upper limb. 10 to 16 on lower, total 
usually ranging between 20 and 33 (extremes 19 to 28); rakers short and simiiar 
in size and number  to  chum and coho salmon. 

Pyloric caeca-Usually 140 t o  185 (extremes 90 to  240); of value in separstinn this 
species from coho salmon. which normaIly has fewer than e3. 

Branchiostecai rays-Usuaily 16 to 18 (extremes 13 to 191: averaxe number great-  
er than in any  o ther  species. 

Scales in lateral line-Between 132 and 153: usually of most value in s e p a r a t i n ~  . 
. ,. . this species from pink salmon. 

Habits-Life span 2 to 8 yr. usually 1 to  6 .  Jacks may occur. X portion of :he j~ 
veniIes enter  salt  water  durinq first year  o i  life: remaincicr stay in fresh waters  
more than 1 y r  but  rareiy 'l yr. Juveniles of prcsmolt staxe focnli ix fresh *sa- 
t e r s  when a s  Ionq ns 150 m n  FL. 

Contbiilatiot~ oj:  LIeIanophores usunlly numerous and rather  evenly tlistriLuted on 
adipose fin: occasionniiy in larger  ju~*enilcs. posterior or  free etIcc mat. kt. ci:ir!cer 
than remainder. tllereby resembling somewhat melanophore t1istril)ution on nt i i -  
pose of chinook salmon. Xnnl fin in specimens Iarzer than 30 mrn FL more fnlc:~te 
and a n ~ e r i o r  tip rpore pronouncctl thnn in other species. includin: chinook s;llrnun: 
in all esccpt sm?l(est specimens. ancerior o r  leac!inq etlce of nn:il i in is \vhitisn. 

- - - with n dark bar  parniicl :~ntI postc.rior t u  i c :  rcrn::inia<, 11tr.stt31-iur ;~o~. : ior~ ~i (in 
". usunlly al)uncInnt!~' spthckletl lvi th mel;inol)l;ol.cs t3sccl~t  i1~1. tli5t:il ; I I ~ I I  j ) ~ i [ t . l - i o f -  

edges (see Pl;ltc 31. 



Elate 5.  - Cotlo salmon. 



smolt lenyrhs chnn in chum 2nd ?ink s n i r o n :  hotiy ti en^:? iz;r.ctiia:e!y !)eiorc 
dorsal fin usuai!. less tl:m 1.3 times hex i  l e n y ~ h  (r2ii:e 0.9 LO 1.31. 

P a r r  marks-Antenor par r  marks always l a r ~ e  and lonq ver:icaily, :heir u?per 
and lower ends more rounded than rec tanviar -shaped  parr marks oi  chinook 
salmon: marks usually situated eauidiscant on ezch side of latcrai 1ir.e: usuzi!:; 
l ess  contrast between coior of par r  marks and body than in chinook salmon. 

Coloration of body-Presemed rnaten.al-In d l  but  s m ~ i l e s t  specimezs. cor.:rxt 
between all body marks and backqround color of body is not as pronounced 3s 
in other  species; dark ba r  aionq dorsal ridqe usually distinct and unbroken in 
jw:~ni!?s less t k n  50 n m  FL. bren!-  in^ up  into spots  o r  disappearins in larqer 
specimens; back spottings on both sides oi dorsal ridge usually prornizent in 
all except smallest specimens; spots between par r  marks oiten e lon~ace  and 
extendina downward between them, sometimes to lateral line (see bottom fit- 
ure.  Plate 5 ) ;  spots  on dorsal half of body often increase in number and/or de- 
crease in size a s  individuals approach smolt 'stake. Li+ny specimens-Parr 
marks  and other  body markinqs may be obscured by dark coloration oi body o r  
b y  bluish sheen. 

Fins- Anal and adipose fins described under  "Cornbi1zatinn of" (this section). Anal 
rays  usually 13 o r  14 (extremes 13 to 16). Dorsal fin has comparatively few 
melanophores scat tered over  i t+ smallest specimens; in those more than 32 
m m  FL the  number of melanophores increases. especially on o r  adjacent to an- 
ter ior  o r  leading edge; this  results in a da rk  ba r  along the  anterior edge behind 
which melanophores a r e  ra ther  evenly distributed: a s  fishes approach presmolt 
stage. a white anterior (or  leading) edge and a whitish tip develops. followed 
b y  a dark parallel b a r  ( see  bottom figure. Plate  5 ) .  Caudal jirr has rather even 
distribution of melanophores along rays in all except smallesc young, this in- 
creasing in color intensity and number a s  fish increases in size. 

Gill rakers  ( see  Fig. 4)-Eight to thirteen on upper  limb. 9 to 14 on Ioiser. total 
number  usually ranging between 19 and 27 (extremes 18 to 27): rclkers short  
and  rather  similar in size and number to chum and chinook salmon. 

PyIoric caeca-Usually 50 to 83 (extremes 35 to 114): of value in separarinq this 
species from chinook. pink. and chum salmon. which normally have more than . 
100. 

Branchiostezal rays-L~sually I:! o r  11 (extremes 12 to 15); averaye number less 
- 

than in chinook sa l r~on .  which normaily has'l.5 o r  more. 
Scales in lateral line-Between 120 and 110 (averaqe 158); usually a v e r a k i n ~  

fewer than in any ocher species. 
Habits-Life span 2 to 1 yr. Jacks map occur. 1Iajority appezr to spend 1 o r  2 ;.r 

in fresh I n t e r s .  a few 3 yr. Some juveniles in presmolt s tage arc found in fresh 
waters  when 130 mm FL. 



Adipose f i ~ r  -4 fIeshjp, finlike. rayless structure 
situated on dorsal ridge between dorsal and 
caudal fins (Fit. I. No. ti). 

Anal fin The fin s i tuxed rnedially and irnme- 
diateiy behind vent bettveen posterior end of 
abdomen and anterior end of caudal peduncle 
(Fig. 1, No. 16). 

Aril[.l~.y proccss o r  scale A n  nccessory en!nr:nJ 
, . 

SL'Z.~: -:xi.neu io lipper 0;' : C : ~ T I U ~  base 6: 
pelvic fin (Fig. 1. No. 141. -: 

GiU openircg Opening betv~een operc!e or gi!! 
cover and side of head. 

Bra7rchiostegals o r  branchiostegal rays Elon- 
gated bones arranged fanivise within branchi- 
ostegal membranes, situated on ventral edge 
of gill covers (Fig. 6 ) .  

Caudal fin TerminaI or tail fin of fishes (Fig. 
1, No. I?). 

Caudal peduncle That region of body betsee:$ ' 

base of posterior ray of anal fin and base of 
caudal fin (Fig. 1, No. 11). 

Cl~romatophores CoIor cells which under con- 
trol of sympathetic nervous system can be 
aItered in shape, producing color changes. 

Cycloid scales Smooth-edged scales of soft- 
rayed fishes having an evenly c-urved posterior 
border devoid of minute spines. 

Dorsal Jin In salmons. a single fin composed 
of rays situated dorsally on body approximately 
halfway between head and tail (Fig. 1, Xo. 4). 

Dorsal ridge Apex or  dorsal junction of Ieit and 
rightaides of body; dorsal and adipose fins are  
situated on this ridge !Fig. 1, So.  3-61. 

Dorsal strike A band on dorsal ridge which is 
lighter or darker than adjacent area;. 

Falcate Curved like a sickle; a .fin is falcate 
when its distal edge is concave. having middle 
rays shorter than anterior and usually pos- 
terior rays. 

Filu)ncnts See gill ji%?mcnts. 
Fot-k lettntlr Distance in a straicht line from 

anteriormost part of tip ol upper jaw or snout 
. of juvenile jalrnons to apex of a n ~ l e  pro(iuc.etI 

by t ~ v 0  1ol)es oi c a u d ~ !  i in  [Fin. 1. So. 1). 
G I  i Brnnchi:~I skeleton tyhich c-nc;\ins 

gill rakers anti xi11 fiInmcnts. or Iamcllae 
. (Fix. 2). 
Gill t.oc.cr: ol)r*l.t.lc. or. ~ l ) t ~ ) . ( - , / / , l , , ~  Lal -~c .  \.C1+!. 

, flat. thin boncs on eacil side of hen({ \\.hicIl 

cover ziils [see Fi:. :?. ivnich has the mzjor 
porrion of :he ziil C O Y ~ ~  ~ ~ T T . O ~ : C ! ~ I .  

Gifl jilarncnts ilamellae) P!eaced iolds oi skin. 
richiy supplied with blood vesseis, atcacned 
to posterior edqe oi giil arch ~Fiq. 2 .  No. 3).  

Giil rankers Projections on snter:or edge oi iirsc 
gill arch (Fix. 2. No. 1). 

~ e a Z l e n ~ t h  3istance in a scraigh: line from 
anteriormost part of upper jaw or snout to 
posterior maryin of o7ercle (Fiq. 1. No. 2) .  . . 

.=-ryp17:.! CG:.:~:~S G ,  .-.-- :.T!cl.! ::c :<<".A bc:. - 
of last few vertebrae which support ca~cix:  
fins in certain fishes. 

Jack Precocious male salmon which spawn aicer 
spending a.year or two less in the ocean than 
the majority of:.individuaIs: they are notably 
smaI!er than ibe'rage size oi spawning ma!es 
of their species. 

Jut.e~rile As used here, a salmon between 25 and 
110 mm FL which has not entered smoit stage. 

Lameilae See  gill filaments. 
Lateral  line A line formed by a series of sen- 

sory tubes and pores extending along sides 
.from head to tail (Fig. 1. No. 10). 

~ ~ t ~ ~ ~ /  .rcnle count A count of pored scales 
from first scale on body behind head poste- 
riorly to above hypural. 

il.leii~llopho~es Chromatophores with dark o r  
black pizment. . . 

P'717- ?narks Squarish or oblone blotches o r  
pigmented areas along sides of presmolt salrno- 
nids (Fig. 1. NO. 9). 

P e c t o ~ a l  ~Yn.ns Anterior or uppernrost of paire-d 
fins of fishes. one on each side ol breast i m r e -  
diatciy behind head (Fir,.. I. So. 13). 

Pelcic f i l s  A ventral pair of fins. ahdozir.-:l 
in salmonids (Fiz. I. So. 13). 

Postdorsal r id f~e  That portion of dorsal ridze 
behind dorsal fin (Fir. 1. So. 31. 

P~.edot.sal ~ i r fc~c That portion of tlorsal r i d ~ e  
before ciorsnl fin (Fix. 1. Xo. 3). 

P~.esrnolt X juvenile salmon with parr marks: 
in pink salmon. which lack pnrr marks. tie- 
marcation hcttveen :1 [)rcsmolt ; ~ n t i  srnolt is 
slizht. tliffcrinq chicily i n  la t rcr ' s  more  
uclult shape. . 

' I  I I Oj~cninl: i r ~  iris oi ej-c l)y tvhic.5 
1i:i.h~ rc:tcncs retinil. I t  is circular in fishes I Fic. 
1. So. 71. 

0 1  I Fili;,.cl-like ciicvcr.iic.i~l:~. usu:~ily 
~,.lnntlul;lr. tvllich olrcn i n l o  n i i r n c n r : ~ ~ y  c:~n::i 



of most fishes a t  junc:ion sf s t o r z c h  and in- - 
testine in rezior, oi py!orcs IF[:. I .  So .  3).  

R a k e r s  See gill rakers. 
Redd  Excavation or  nest made by a spawninq 

salmon. 
Rudirne~ t tan /  Very snc l l  ncd 303;i:; forrze-J, 

p e r t a i n i n ~  here chieily to smallest gill rakers  
and anal rays (Fig. 5, "0"). 

Shb-s ided  When depth of body, measured be- 
fore d o r s d  fin. is considerably .Fester thar. 
width of body. 

Small  As used here. a younq salmon which has 
. lost its par r  marks. Pink and chum salmon fry 

usually go to the ocean within a few days of 
emergjng from the  s treambed and usually do 
not undergo a visible c h ~ n g e  in morpholoqy 
or  color in fresh water. 

Subadlllt An individual similar t o  an adult and 
approaching adulthood in age and  size but  still 
incapable of breeding. 

Tercte Nearly cylindricai in cross section-2nd 
tapering toward the front and rear.  
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Key to Field identification of Anadromous Juvenile Salmonids 

in the Pacific Northwest 

ROEERT J. %ICCOXSELL and CEORCE R. SSYDER 
National hlarine Fishe~:ies Service 

North\vest Fisheries Center 
2725 3lontlake Eo~ilevard East 

Seattle, Il'ashington 98102 

ABSTRACT 

A key is presented with descriptive illustrations to help in field identification 
cf live, juvenile salmonids in frcsh 11-aters of the Pacific Xorthwest. Other juve- 
nile fish that  may be mistakenly identified as saimonids are included. 

Species identification of live, anadromous 
juvenile salmonids is frequently a problem to 
the  fie!d biologist. The purpose of this key 
is to list and illustrate the esternal ckaracter- 
istics ~vhicii \vill expedite field identification . 

of juvenile salmonids in the Pacific Nort l~~vest .  
Five species of Pacific salmon (pink, chum, 

sockeye, chinook, and coho); four species of 
trout (cutthroat, brown, Dolly Val-den, and 
rainbow or  steelhead) ; and other juvenile and 
adult fish ' that  may be mistnken for salmon o r  
trout in fresh water are described in this key. 

USE OF KEY 

native characteristics indicated by numbers in 
parentheses (numbers on the drawings corres- 
pond to numbers of statements in the key).  
Continue in this manner until the specimen is 
identified. Some external characteristics a r e  
positive separating features (marked with as- 
terisk), whereas others a r e  not. Therefore, two 
o r  more statements should be considered before 
final rejection. If a precise identification can- 
not be made using the external characteristics 
4 n d  the fish can be sacrificed, a positive ident- 
ification can usuaIly be made from internal 
features (marked with double asterisks) . X 
bibliography of keys that utilize more descrip- 
tive internal characteristics is included in this 
paper. 

The cllnrnclel~istics for identification iu-e list- KEY 
ed ixi a series of :~Iternntive st:ltements, some .- 
of \vhich arc  ill~rstl-;~tcd. use the key, cs- -' 1. (47) Adipose fin and scales present. 
amin? tile first sti~tel!le~~t; if nl~plic;tble, pro- (Fig. 1) 
ceed to the licst and co~l t i~lue  to successi\.e 2. (;IS) Fleshy npgendage a t  base of pe!vic 
statements until tile sl~ecics is ide~~titied. If fins present. 
a st:tten~cllt i i  llot : i ~ ) ; , ~ i ~ ; ~ b ~ ~ ,  pass to illc :lltcr-- 3. (43) lroiith large, reachilig a t  least to 

center of eye. 
' Esl~ccinlly adult stnclt, fatllil;; Os~~icridzc. Fanlily Sn1mo:lidne 



Figure  1.-.A hypothetical salmo~lid showing esternal  characteristics. 

4. (17) Anal fin higher than long, with 8 to 
12 developed rays (Fig. 2A) 

5. (52) *Teeth on head and shaft of vomer. 
(Fig. 8Aj 

Genus Salmo Genus Oncorhynchus 

Figure  2.-Anal fins : ( A )  Trout,  genus Snl~tro; (B) Pac i f ic  salrrlon, genus O~tcot~lr~~rcl t r t .~.  Tllc two drawings 
show tiiflcrcnces in s t ructure and fin r a y  count. ( S o t c  that  the Ict~gth of the anal  fin is i t s  overall basal Icngth, 
and its height is that  tlistance from the origin of the fin to the tip of the anterior lobe. I11 count in^ fin rays, in- 
c!utlc only those which originate from the base and tcrminatc nb the outer  margin of the fin or a re  half a s  long 
a s  [or g r e s t c r  than] the longest ray.) 



SHAFT OF VOMER 

A B 
Figure 3.-Location of tlcntition in ( A )  the roof and (B) the floor of the mouth of salmonitl fishes. (Presence o r  
absence of teeth on the vomcr o r  tongue may be detcrniincti by use of the littlc finger o r  a blunt instrument. The  
small hyoid teeth at  the base of the  tongue are locatcd between the gill arches of the lo\vcr jaw and a r c  difficult 
to find.) 

6. ( 1 8 )  Dorsal fin with large dark spots. 
Trout  
Genus Snlmo 

7. (53) Adipose fin not orange; no row of 
pale round spots along lateral line. 

8. ( 1 2 )  *Small hyoid teeth a t  base of tongue. 
(Fig. 3B) 

9. ( 1 3 )  Not more than five pa r r  marks  on 
nid-dorss! nhcad of dorsal fin. 

10. (14) 11Iaxillary reaching past posterior 
margin of eye. 

11. ( 1 5 )  Red o r  yellowish hyoid mark under 
lower jaw. Tail usually black spotted. 

Cutthroat trout 
6 (Salmo clarki) 

16. ( 2 0 )  P a r r  marks almost round. 
Rainbow o r  

steelhead trout 
(Salmo gairdnerl.) 

17. (4) Anal fin longer than high, with 1 3  
o r  more developed rays. (Fig. 2B) 

18. (6) Dorsal fin without large dark spots, 
may be black tipped. 

Pacific salmon 
Genus O?zcorhy7tchtrs 

19. ( 2 0 )  No par r  marks. F r y  leave fresh 
water while small-approximntcly 
1-75 inches (45 mrn) long. 

Pink saImon 
(0. gorbtwchn) 

.- 

12. (8) *No teeth a t  base of tongue. - 
13. (9) Five to 10 piwr mrlrks along mid-dor- 18 19 

snl ridge i111e~d of dorsal fin. 
14. ( 1 0 )  3Iuxillary short, not renclling past 

~ ~ o s t c r i o r  margin of eye. - 
'15. (11) ?\To hyoid marlc under lower 'jaw. Few 

o r  no s!~ots on tail. 



20. (1G) P a r r  marks present as vert icd bars 
or oval spots. 

21. (30) Pnrr  marks short, estending litt!e, 
if any. I~elon* lateral line. 

22. ( (25)  Gill raIiers on first arch, 19 to 26. 
**  Pyloric caeca, 1.10 to 186. 

23. (26) P a r r  marks faint. Sides below Iat- 
era1 line iridescent green. 

21. (27)  Snlall when migrating from fresh 
water, apl~roximately 1.5 inches (40 
mm) long. 

Chum salmon 

30. (21) P:wr marks Ial-gc, vertical bars cen- 
tered by lateral line. 

31. (28) *'Gill r:tkers short and thick, fewer 
than 29 on first arch. 

32. (29) .Adil~ose fin a t  1e::st partially pig- 
mented. 

33. (40) **PIyloric caeca more than 90. 
34. (41) P a r r  n~arlis  broader than intcrspaces. 
35. (42) Anterior rays of anal fin not dis- 

tinctly longer than rest, not white 
edged. 

3G. (43) Xnnl fin not pigmented. 
37. (4.1) Black spots, when present, on both 

lobes of caudal fin. 
38. (45) Adipose fin not completely mottled, 

clear area a t  anterior base of fin.. 
39. (46) Black gums along base of lo\\-er teeth. 

Chinook saImon 
- (0. tsIrn2uytscI~~) 

25. (23,) Gill rakers on first arch, 30 to 40. 
**Pyloric caeca 60 to 115. 

35.36 
26. (23) P a r r  marks usually sharply defined. 

Sides below lateral l i ~ e  si!ver;p, not 
iridescent green. 

27. (24) Relatively large when migrating 30. (33) * *PlyIoric caeca less than 80. 
41. (34) Par r  marks narrower than inter- - from fresh water, nppl*oximately 3 

to 5 inches (80 to 126 mm) long. . spaces. 
28. (31) Gill ralrers long and. slender, more 42. (35) Anterior rays of anal fin elongated; 

than 29 on first arch. when depressed they extend to base 

29. (32) Adipose fin clear, not pigmented. of last ray. ( ~ i g . 2 ~ )  
- Sockeye salmon 43. (36) Anal fin l~ign~ented between rays, re- 

(0. n e ~ l i n )  sulting in black banding. 
44. (37) Black spots, when present, on upper 

26 18 29 lobe of caudal. . 

.45. . (38) Adil~ose fin completely pigmented. 
46. (36) Mouth gray to white. 

Coho Aa~rnon 
(0. kislltch) 

4 1 45 
I I 



47. ( 1 )  Adipose fin not present; scales pre- 
sent or  lacking. 

Not Salmonidae 

48. (2) No fleshy appendage a t  base of pelvic 
fins. 

Smelts 
Family Osmeridae 

49. (3) I louth small, not reaching center of 
eye; teeth weak - o r  absent. 

50. (51) Del~ressed dorsal fin, shorter  than 
head. . , 

Whitefishes ' 

Genus Col.egonus 

51. (50) Depressed dorsal fin, longer than 
head. 

Arctic grayling 
( T i ~ y m n l l ~ t s  ci ~ . c t  i c G )  

52. (5) **Teeth on head of vomer only. 
. Chars 

. ' Genus Salt.elbrzs 
Dolly Varden (S. mntntn)  

53. (7). Adipose fin orange; row of distinct 
pale round s l~o t s  along lateral line. 

Brown trout 
; (Sal?no t r t ~ t t a )  
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Appendix B 

Daily Smolt Catch Reporting Form 



DAILY SMOLT CATCH REPORTING FORM 

TRAP HUfABER PROJECT LOCATION DATE 

11 Catch number docs no1 Include marked recoveries. 
21 To be lncludcd In conirncnls: esUmale young-of-year fry numbers by speclcs and number of sockeye srnolt mortallUes. 



Appendix C 

Sockeye Salmon Smolt Summary Form 



TRAP NUICIEE.? 

- 11 Each date covers a 24-hour period extending from noon to noon md iden~fies k 9  stirting da:e. 
21 Numkrs ol fish c a u ~ h t  dces not indude marked recoveries. 



Appendix D 

Standard Procedures For Recording Data on AWL Form 



The sample size is 70 sockeye salmon smolt per day, five days a week. If daily sampling 
objectives are being met, sampling will not occur on Wednesday and Sunday. It is essential that 
the sample be taken randomly. In the event that more than the required sample size is in the 
smolt trap at the time of sampling, the trap is to be stirred to assure randomness. When the smolt 
are randomly distributed, a small dip net will be used to remove a subsample. This procedure 
will be repeated until the sample size goal is met. 

- AWL Forms 

Smolt length and weight will be recorded on AWL forms (Appendix D. 1). Using a No. 2 pencil, 
complete each section of the left side of the AWL and darken the corresponding blocks: 

Description: Include species (sockeye smolt), location, year, and samplers. 

Card: The AWL forms and corresponding slides are numbered sequentially by date 
throughout the season starting with # 001. A new; consecutively numbered, card 
is used each day even if the previous card is not completed. There may be a 
minimum of one fish and a maximum of 40 fish (8 slides) per AWL. 

Species: Refer to the reverse side of the AWL form to obtain species; sockeye = 2. 

Day, Month, Year: Use the appropriate digits for the date the fish are sampled. 

District, Subdistrict, Stream, Location: Consult project leader for the appropriate codes. 

Period: List the period in which the fish were sampled using Appendix D.2. 

Project: Refer to the reverse side of the AWL form to obtain code; code 4 will be used as 
default since a specific smolt code does not exist. 

Gear: Refer to the reverse side of the AWL form to obtain code; 00 = trap. 

Mesh: Leave blank. 

Type of Length Measurement: Refer to the reverse side of the AWL form to obtain code; 
1 = Tip-of-snout to fork-of-tail. 

Number of Scales: Mark 1 (refers to 1 smear/fish) 

# of Cards: Mark 1 (each AWL form is individually numbered) 
Keep the litho'codes in numerical order throughout the season and be sure to 
transfer the litho code from the front left side to the backside of the AWL form. 
These forms will be optically scanned and stray marks may be misinterpreted. It 
is the crew leaders responsibility to make sure that all forms are carefully edited 
before returning them t i  your supervisor. 



Sampling procedure 

Smolt will be kept alive and sampled the day of capture. MS222 will be used to anesthetize the 
fish. The use of this chemical will be demonstrated in the field. A flattened probe will be used 
to remove 5-10 scales from the preferred area, consult Appendix D.3. The scales will be 
mounted on a glass slide as illustrated in Appendix D.4. The left portion of each slide will be 
labeled: location, date, AWL # (card #), and fish numbers (1-5, 6-10, 11-15, etc.). When the 
slides are completed, return them to the box in order, and label the box as shown in Appendix 

- D.4. Smolt lengths will be measured in millimeters from the tip of the snout to the fork of the 
tail, Appendix D.5. Record each length by darkening the appropriate column blocks on the AWL 
form. 

Excess water will be removed from the smolt before weighing by using a paper towel blotter. 
Individual smolt weights will be recorded to the nearest 0.1 gram on the backside (right side) of 
the AWL form (Appendix D. 1). 

Take care to ensure length and weight data corresponds to the appropriate scale smear as this 
information is used to calculate condition factor at age. When sampling for age, length, and 
weight, rite-in-rain books may be used to record data. After sampling is done, transfer the data 
carefully to the AWL forms. It is the responsibility of the crew leader to make sure the data 
has been transferred correctly and the AWL form is filled out completely. 
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Appendix D .2. Period codes and corresponding dates. 

Period Dates Period Dates 
'9 .. ". 

- - 

01-Jan t o  
04-Jan t o  
11-Jan t o  
18-Jan t o  
25-Jan t o  
01-Feb t o  
08-Feb t o  
15-Feb t o  
22-Feb t o  
01  -Mar t o  
08-Mar t o  
15-Mar t o  
22-Mar t o  
29-Mar t o  
05-Apr t o  
12-Apr t o  
19-Apr t o  
26-Apr t o  
03-May t o  
10-May t o -  
17.-May t o  
24-May t o  
31-May t o  
07-June t o  
14-June t o  
21-June t o  
28-June t o  

03-Jan 2 8 0 5 - J u l y  t o  
10-Jan 2 9 1 2 - J u l y  t o  
17-Jan 3 0 1 9 - J u l y  t o  
24-Jan 3 1 2 6 - J u l y  t o  
3 1 -Jan 32 02-Aug t o  
07-Feb 33 ., . 09-Aug t o  
14-Feb 34 "" 16-Aug t o  

35 21-Feb - 23-Aug t o  
28- Feb 3 6 30-Aug t o  
07 -Mar 37 . 06-Sep t o  
14-Mar 38  13-Sep t o  
21-Mar , 3 9 20-Sep t o  
28-Mar 40 27-Sep t o  
04-Apr 4 1 0 4 - 0 c t  t o  
11 -Apr  . 42 11-Oct t o  
18-Apr  4 3 1 8 - 0 c t  t o  
25-Apr 44 25 -0c t  t o  
02-May ' 45 01-Nov t o  
09-May 46 08-Nov t o  
16-May 47 15-Nov t o  
23 -May 48 22-Nov t o  
30-May 4 9 29-Nov t o  
06-June 5 0 06-Oec t o  
13-June 5 1 13-Oec t o  
20- June 5 2 20-Oec t o  
27 -June 5 3 27-0ec t o  
0 4 - J u l y  



Appendix D - 3 -  S c a l e  sampling procedure showing the  preferred 
area on a smol t  salmon- 

Pos ter ior  i n s e r t i o n  o f  Dorsal  Fin 

i eft s i d e  ~ n t e r i o r .  i n s e r t i o n  of Anal Fin 
'I - \ 

Pcef erred Area Lateral Line 

Preferred S c a l e s  
! 
I 

1 /./ 



Appendix 0.4 Salmon srnolt glass slide example. 

The following information should be legibly written on the slide label: 

1. AWL # 
2. Location 
3. date (mo/day/yr) 

- 
4. Fish # ( 1-5, 6-1 0, ... 35-40) 

#6 #I 0 

REDLAKE 
511 6/94 

When the slides are completed, return them to the box in order by AWL #, date, and fish #. 

Label the slide box on top with the following information: 

LOCATION (RED LAKE) 
AWL NUMBERS (AWL # 009 - 018) 
BEGINNING AND ENDING DATES ( 5/16 - 20194) 

Appendix B.5 
MEASURING SMOLT LENGTH 

snout t3 fork l e n g t h  I 

47 



Appendix E 

Daily Physical Observations Form 



DAILY PHYSICAL OBSERVATIOlS 

199- 

Project: 
Location 

D a t e  G u r g e  

: 

Time Weether 

- 

- 

T empcrature 
Air Water 

i 



Appendix F 

Fry Marking Form 



FRY MARKING FORM 

PLACE 

SCORE 

. ..- 

R - 

P t /  M3. 5<.~\t<i\ED . 

fi E~Y?'\.:AR~<S 

- -- 

51 h 



Appendix G 

Temperature, Salinity, and Zooplankton Sampling Form 



LOCATION: 

SAMPLING STATION: 

DATE : 

TEHPERATURE, SALINITY AND ZOOPLANKTON SANPLING FORM 

WEATHER: 

SAMPLING PERSONNEL: 

Zoo~lankton 

No. of Tows: 

Tow depth: 

Tow angle: 

Net size: 

Preservative: 

Comments : 

DEPTH 
(MI 

TEMPERATURE 
( C )  

SALINITY 
(PPT) 

COMMENTS 
\ 



Appendix H 

Little Kitoi Fishpass Salmon Count Form 



LITTLE KIT01 FISHPASS 
SALMON COUNT Year 

Date 

I 

i 
1 

Sockeye 
Daily Cum 

* 

i 
I 

Coho 
Daily Cum 

I 

I 
I 

I I 
I 

I 

I .  
I 

Pink 
Daily Cum 

I 

I 
1 

i 
I 

I 

I 
I 

Other 
Daily Cum 

, 

I 

I 
I 

I 

I 

Mortality Remarks Weather 

i 



Appendix I 

Kodiak Management Area Salmon Escapement 
Sampling Operational Plan, 1995 



KODIAK MANAGEhIENT ,\RE.\ SALMON ESCAPEMENT SAiMPLING 

OPERATIONAL PLAN. 1995 

Alaska Department of Fish and Game 
Commercial fisheries Management and Development Division 

2 1 1 Mission Road 
K6diak, Alaska 996 15 

MAY 1995 
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INTRODUCTION 

Annually, sockeye salmon escapements are sampled for age, length, and sex from major and 

minor systems by field personnel within the Kodiak Management .kea  (KbfA). Management and 

research biologists rely on this data for forecasting, escapement goal evaluation, catch 

apportionment, and run timing estimation. As the demand on our salmon resource increases, so 

does the intrinsic value of this data. 

Stock identification projects using scale pattern analysis as well as age marker analysis have been 

conducted within the Afognak, NW Kodiak , SW Kodiak, Alitak Bay, and Mainland Districts. 

The foundation for these projects are the scale samples that are collected. It is imperative that 

scales collected be of the highest quality possible. In recent an attempt was made to use 

average weights as a possible method of stock separation by area. Fish ticket weights were used 

as individual fish weights by system were not available. In order to evaluate length-weight 

relationships by system throughout the KMA area, weights will be taken along with ALS at seven 

locations during 1995. 

GOAL 

Provide improved management of the Kodiak Management Area salmon runs by optimizing 

escapement requirements thereby insuring maximum harvest opportunities. 

OBJECTIVES 

1. Construct accurate brood tables (spawner-recruitment relationships). 

'2. Develop accurate run forecasts. 

3. Evaluate escapement goals and accurately define run timing. . . 

f 

4. Provide samples suitable for scale pattern analysis as required for addressing mixed stock 
fishery issues. 

5.1; Evaluate length-weight relationships at Afognak, Spiridon, Karluk, Ayakulik, Upper Station, 
Frazer, and Saltery kvers. 

I 



TASKS 

1. Collect representative age, length, and sex data from all major and selected minor sockeye 
salmon systems within the KIMA. 

2. Collect a mixed assortment of weight data from selected sockeye salmon systems within 
the KMA. 

SUPERVISION 

Regional Finfish Research Supervisor, Charles Swanton will supervise escapement sampling at 

Frazer Fishpass and Akalura weir. All other KMA escapement crews will be directly supervised 

by Kodiak Management Area staff. Regional Salmon Research-Biologist, Patricia Nelson will 

monitor weekly escapement sampling and review incoming data for quality, quantity, and 

timeliness. A log book will be maintained tracking weekly samples, and weir crew leader's will 

be notified periodically regarding data quality. 

PROCEDURES 

Weekly sockeye salmon escapement sampling for age, length, weight, and sex (ALWS), will be 

conducted at Karluk River, Upper Station, Ayakulik River, and Frazer Lake (Figure 1). Samples 

will be collected using a live box trap (Figure 2) according to the schedules in Table 1. If the 

required number of fish are not taken within a single day, obtain the balance of the sample on 

the following day. 

Minor systems will be sampled with reduced intensity following the sampling schedule in Table 

1. Litnik (Afognak) weir personnel will collect two 480 fish ALS samples from both early and 

late sockeye run components. Additionally, 200 individual fish weights (100 male and 100 
. . 

female) will be collected front the early and late run components. Two 480 fish ALS samples 

from both early and late sockeye run components will be collected at Akalura weir. A single 480 

fish sample will be collected at the Saltery weir during the peak escapement and 200 individual 

fish weights will be measured (100 male and Ill0 female). Sport Fisheries Division (S.F.D.) 

personnel will sample the Buskin River sockeye escapement with a goal of 140 fish every two 



weeks, for six weeks (sample size specified by S.F.D. biometrician). S.F.D. will similarly sample 

the Buskin h v e r  sockeye subsistence harvest. Development section personnel will collect ALS 

data from Malina Lake, Little Kitoi, and Pauls Bay following the sampling schedule presented 

in Table 1. Additionally, samples for ALWS will be collected at the Telrod Cove Terminal 

Harvest Area with a targeted sample size of 240 ALS and 20 weight samples (15 males and 15 

females) per week. 

It is essential that all ALS data be representative of the true escapement, therefore avoid bias by 

NOT pre-selecting fish based upon size, sex, condition or any other factor. Sampling and 

recording procedures are presented in Appendix A. Weight samples on the other hand should 

not be random. It is important that we obtain the greatest variety of lengths available at each 

system. Therefore, try to sample the smallest and largest fish during the sampling period as well 

as a wide variety of lengths between the largest and smallest fish. Weights are to be measured 

using a Chatillon spring scale to 25 lbs. Weigh fish to the nearest 0.25 lb and record weight on 

the back of the AWL form (right side). Check calibration of scale before use and periodically 

during the season using a 3 Ib can of coffee. Remember that we are evaluating weight at length 

so take care to ensure that each weight corresponds to the appropriate length. Specific procedures 

for collecting and recording weight data are described in Appendix A. 

DATA REPORTING 

Crew leaders will notify Dave Prokopowich, Kevin Brennan, or Dennis Gretsch via SSB radio 

upon completion of weekly sampling. Karluk weir will mail completed ALS data to Kodiak 

(return receipt from the Karluk village post office), and notify the office of the mailing date (via 

radio). All other field camp personnel will send completed samples back to town on return 

grocery flights. These packages should be clearly labeled to include: system, sample dates, and 

Attn.: Patti Nelson. The pilot should be notified to call Fish and Game at 486-1855 for package 

pick up. 1 



Table 1. Sockeye salmon escapement sampling schedule, 1995. 

Location 

ALS Weight 
Sampling Date Sample Sample 
Frequency Starting Ending Size Size 

Akalura weir (early) 
- 

Akalura weir (late) 

once 

once 

Ayakulik weir weekly 

Buskin Lake weira biweekly 

Buskin Subsistence ~ a r v e s t ~  biweekly 

Frazer Fishpass weekly 

Karluk weir weekly 

Litnik (Afognak) weir (early) once 

Litnik (Afognak) weir (late) once 

Malina Lake weirb intermittently 

Little ~ i t o i ~  intermittently 

Pauls ~ a p  biweekly 

Saltery River weir once 

Upper Station 

Telrod coveb 

weekly 

weekly 

May 15 

Jul 16 

May 30 

Jun 01 

Jun 01 

Jun 15 

May 30 

Jun 07 

Jul 14 

Jun 01 

Jun 01 

Jun 06 

Jul 07 

Jun 06 

Aug 01 

Jul 15 

Sep 15 

Sep 30 

Aug 01 

Aug 01 

Aug 30 

Sep 30 

Jun 15 

Jul 20 

Aug 15 

Aug 15 

Jul 03 

Jul 20 

Sep 30 

Sept 15 
- - --- - -- - ---- - - 

a Sampled by Sport Fish Division (sample size determined by S.F. Biometrician). 
Sampled by Development Section personnel. 



F i g u r e  1 -  Location of s a l m o n  w e i r s  i n  t h e  Rodiak  Management  
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APPENDIX A 

Procedure for Sampling Adult Salmon 
for age, length, weight, and sex 



Annually, salmon escapements and catches are sampled for age (scales), length. and sex (ALS) 
by field crews throughout the state. This database is essential for sound management of the 
State's salmon resources. 

To be useful, data must be recorded on the mark-sense (AWL) forms neatly and accurately. 
Scale samples must be collected and mounted properly to ensure accurate age determination. The 
following procedures are to be adhered to when sampling for age, length, weight, and sex. 

- COMPLETING THE AWL FORMS: 

A completed AWL form and accompanying gum card for sampling sockeye and chum salmon 
are shown in Appendix A. 1-2. 

Complete each section on the left side of the AWL form using a No. 2 pencil and darken the 
corresponding blocks as shown in the figures. Make every effort to darken the entire block as 
partially filled blocks are often missed by the optical scanner which reads and records the data 
from the AWL forms. Label only one form at a time to avoid a-"carbon paper effect" resulting 
in stray marks. 

Description: 
Record the following: species/area/catch or escapement/gear type (seine, weir, etc.)/samplers 

Card: 
The AWL forms and corresponding gummed card(s) are numbered sequentially by date 
throughout the season starting with 00 1. A separate numbering sequence will be used for each 
species, district, and geographic location. Consult your port supervisor for the current card 
number. Sockeye scale samples will have only 1 gum card per AWL form as shown in 
Appendix A. 1. 

Species: 
Refer to the reverse side of the AWL form for the correct digit. 

Day, Month, Year: 
Use appropriate digits for the date the fish are sampled; for catch sampling, use the date the 
fish were caught. 

District: 
List only one district. Consult area statistical map or project leader for appropriate district. 

Subdistrict (Section): . . 

List a single subdistrict if $ is known and if all the potential samples were caught in that 
section. If more than one section is involved, list each section but do not darken the 
corresponding blocks. Leave blank if the section is unknown. . 



Stream: 
Leave blank for catch sampling; escapement sampling consult area statistical map for 
appropriate stream number. 

Location: 
List the appropriate code as shown on Appendix A.3. 

Period: 
List the period in which the fish were caught (Appendix A.4.). 

Project and Gear: 
Refer to the reverse side of the AWL form for the correct code. 

Mesh: 
Leave blank unless specifically instructed by supervisor to do otherwise. 

Type of length measurement: 
Use (2) mid-eye to fork-of-tail. Refer to Appendix A.5. 

# of cards: 
Mark 1 (each AWL form in individually numbered). 

Keep the litho codes in numerical order throughout the season and keep the AWL forms flat, 
dry, and clean. Fish gurry and water curling will cause data to be misinterpreted by the optical 
scanning machine. It is the crew leaders responsibilitv to make sure that all forms are carefullv 
edited before returning them to your su~ervisor. 

GUMMED CARDS: 

Fill out the gum cards as shown in Appendices A.l 

Species: 
Write out completely (sockeye) and fill in appropriate number (2). 

Locality: 
For catch and escapement sampling, write down the area in which fish were caught, followed 
by catch or escapement (e.g. Karluk River escapement; Uganik Bay catch). 

Stat. code and Sampling date: 
Transfer the appropriate di@ts from the AWL form. 

Gear: 
Write out completely. 



Collector(s): 
Record the last names of person(s) sampling. 

Remarks: 
Record any pertinent information such as number of scales per fish sampled, vesselftender 
name, etc. Transfer this same information to the  to^ margin of the AWL. 

- SAMPLING PROCEDURE: 

A. GENERAL 

1. Place the fish on its right side to sample the left side. 

2. Determine sex of the fish and darken M or F in the sex columns. If any difficulty is 
encountered with this procedure, write "I had trouble sexing these fish" on the top margin 
of the AWL and ask your supervisor for help as soon as possible before sexing additional 
fish. 

3. Measure fish length in millimeters from the mid-eye to fork-of-tail (Appendix A.5). Record 
length by blackening the appropriate column blocks on the AWL form. Column 3 on the 
AWL form is used for fish with a length greater than 999 millimeters (Chinook). Measure 
all species of salmon to the nearest rnm. Check the calipers periodically to ensure 
measurement accuracy. When escapement sampling, take care to ensure that each 
length corresponds to the appropriate scale mounted on the gummed card as length 
at age is evaluated for each sample. 

4. Remove the "preferred scale" from the fish by grasping its exposed posterior edge with 
forceps and pulling free. Remove all slime, grit, and skin from the scale. The "preferred 
scale" is located on the left side of the fish, two rows above the lateral line on the diagonal 
from the posterior insertion of the dorsal fin to the anterior insertion of the anal fin 
(Appendix A.6.). If the "preferred scale" is missing, select a scale within the preferred area 
on either the left or right side of the fish. If no scales are present in the "preferred area" 
on either side of the fish, sample a scale as close to the preferred area as possible and 
darken the 8 under "age error code" on the AWL form. Do not select a scale located on 
the lateral line. 

5. It is important to take care that scales adhere to the card, rough side up. Therefore, without 
turning the forceps over, clean, moisten, and mount the scale on the gummed card with your 
thumb or forefinger. Exert just enough pressure to spread and smooth the scales directly 
over the number as s h o w  in Appendix A.6. The ridges on the sculptured side can be felt 
with a fingernail or forceps. Mount scale with anterior end oriented toward top of gum 
card. All scales should be correctly oriented on the card in the same direction (Appendix 
A.7.). -. 

6. Once the length and sex have been recorded, and the scale has been collected. slide the fish 
into the weighing sack provided, hang it from the scale and record the weight in pounds on 



the back side of the AWL form (to the nearest 0.25 lbs). If weights are recorded on the 
back of an AWL form, transfer the litho code to the appropriate column. A completed back 
side of an AWL form is illustrated in Appendix A.3. Keep in mind that not all fish will 
be weighed. The minimum sample size is 15 males and 15 females per week. If the 
process goes smoothly and you can collect more weights (25 per sex), this would be 
greatly appreciated. 

7. Repeat steps 1 through 4 for up to 40 fish on each AWL form. 

8. When sampling at weirs you may use write in rain books to record the data. Keep the 
mark-sense forms in camp where they will be clean, dry, and flat. After sampling is done 
for the day transfer the data to the mark-sense forms. Each length, sex, scale and weight 
must correspond to a single fish! It is the responsibility of the crew leader to be sure 
the data has been transcribed correctly and the AWL forms filled out completely. Log 
books containing length, weight, and sex data should be returned to Patti Nelson at the end 
of the season. 

SCALE SAMPLING CHECKLIST 

SOME REMINDERS 

- 

- 

1. For greater efficiency in scale reading and digitizing, mount scales with anterior end toward 
top of scale card. 

2. AWLs should be carefully edited. Re-check header information on AWLs; make sure all 
available information is filled in. Take extra care to use the correct period code for the 
sampling or catch date. AWL numbers should not be repeated; a frequent error is to begin 
a week's sample with the last A W L  number used the week before. This is particularly 
important if the data is fegularly sent to town; it is easy to forget which AWL numbers 
were used. Crew leaders should take time to ensure that the boxes are being blackened 
correctly, if the boxes are sloppily marked the optical scariner records the information 
incorrectly or misses it entirely. Keep pencil marks within each block, filling it completely. 

OPERATIONAL PLAN 

GUM CARDS 

AWL FORMS 

CALIPERS 

SPRING SCALE 

PENCILS (NO. 2) 

FORCEPS 

PLASTIC CARD HOLDERS 

CLIPBOARD 

WEIGHING SACK 



3. Transfer important comments from scale cards to AWLs. After pressing scales, the cards 
are seldom referred to again, and important remarks can be lost. Write comments in the top 
right margin. If there is not room on the AWL to completely explain the remarks, use a 
separate piece of paper. 

4. Never put data from different dates on one AWL or one scale card. Even if only one scale 
is collected that day, begin a new AWL and gum card the next day. 

- 5. If weights are taken, they may be noted in the right margin of the AWL during sampling, 
but be sure to transfer the weights and litho code to the appropriate columns on the 
reverse of the AWL before submitting it to your supervisor. 

6. The data processing program uses the "litho code" on the AWL. (It is located in the lower 
left margin of the AWL.) Try to keep the litho codes in numerical order. This should not 
be hard to do if they are arranged that way before page numbering. Those who sample 
different areas throughout the season can arrange the litho codes in order before each sample 
is taken. - 

7. If AWLs get wrinkled or splotched they should be transcribed onto a new AWL prior to 
sending in. The optical scanning computer will misread or reject wrinkled sheets. Do not 
use paperclips on AWL forms. 

8. Be careful when collecting and mounting scales in wet conditions (rain, high humidity, etc.) 
Glue often obscures scale features and scales frequently adhere poorly to wet card. Protect 
the cards, keep them dry to avoid having to remount the scales on a new card. 

9. Scan the AWL form for mistakes. A common error occurs, for instance, in placing both 
the 4 and 7 of a 475mm fish in the 100's column with nothing in the 10's column. 

10. Record all comments explicitly on the gum card under remarks and transfer remarks to the 
top margin of the AWL form. 

1 1. Responsibility for accuracy lies first with the primary data collector(s). The port supervisor 
will return sloppy or incomplete data to individual collectors for correction. 
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Appendix A . 1 .  Completed AWL ( f r o n t  s i d e )  and  associated gum card v i t h  
16 fish sampled. 
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Appendix A-2. Back side of AWL with 16 weights recorded and litho code transferred. 



Appendix A.3. Assigned port and weir location codes. 

030 - Lazy Bay 
- 03 1 - Port of Kodiak 

032 - Pauls Lake 
033 - Thorshiem 
034 - Afognak River 
035 - Karluk River 
036 - Red fiver 
037 - Upper Station 
038 - Frazer Lake 
039 - Dog Salmon 
040 - Akalura River 
041 - Uganik River 
042 - Malina Creek 
150 - King Cove 
15 1 - Port Moller 
052 - Dutch Harbor 
053 - &tan 
054 - Sand Point 
055 - Bear River, ADF&G Camp 
056 - Nelson River, ADF&G Camp 
057 - Canoe Bay 



Appendix A.4. Periods and corresponding calendar dates, 1995 

Period Calendar Dates Period Calendar Dat?s 

1 01-Jan to 03-Jan 2 8 05-Jul to 11-Jul 
2 04-Jan to 10-Jan 2 9 12-Jul to 18-Jul 
3 11-Jan to 17-Jan 3 0 19-Jul to 25-Jul 
4 18-Jan to 24-Jan 3 1 26-Jul to 01-Aug 
5 25-Jan to 31-Jan 3 2 02-~ug to 08-~ug 
6 01-Feb to 07-Feb 3 3 09-Aug to 15-Aug 
7 08-Feb to 14-Feb 3 4 16-Aug to 22-Aug 
8 15-Feb to 21-Feb 3 5 23-Aug to 29-Aug 
9 22-Feb to 28-Feb 3 6 30-Aug to 05-Sep 
10 01-Mar to 07-Mar 3 7 06-Sep to 12-Sep 
11 08-Mar to 14-Mar 3 8 13-Sep to 19-Sep 
12 15-Mar to 21-Mar 3 9 20-Sep to 26-Sep 
13 22-Mar to 28-Mar 4 0 27-Sep to 03-0ct 
14 29-Mar to 04-Apr 4 1 04-0ct to 10-0ct 
15 05-AP~ to 11-AP~ 42 11-Oct to 17-0ct 
16 12-Apr to 18-Apr 4 3 18-0ct to 24-0ct 
17 19-Apr to 25-Apr 4 4 25-0ct to 31-0ct 
18 26-Apr to 02-May 4 5 01-Nov to 07-Nov 
19 03-May to 09-May 4 6 08-Nov to 14-nov 
2 0 10-May to 16-May 4 7 15-Nov to 21-Nov 
2 1 17-may to 23-May 4 8 22-Nov to 28-Nov 
2 2 24-May to 30-May 4 9 29-Nov to 05-Dec 
2 3 31-may to 06-Jun 5 0 06-Dec to 12-Dec 
2 4 07-Jun to 13-Jun 5 1 13-Dec to 19-Dec 
2 5 14-Jun to 20-JU 52 20-Dec to 26-Dec 
2 6 21-Jun to 27-JU 5 3 27-Dec to 31-Dec 
2 7 28-JU to 04-Jul 



Mid-eye t o  f o r k  l eng ths  a r e  taken  because t h e  l e n g t h  and shape of 
a salmon's snout  changes a s  it approaches sexual  matur i ty .  The 
procedure f o r  measuring by t h i s  method fol lows:  

1) P l a c e  t h e  salmon f l a t  on i t s  r i g h t  s ide ,  with i t s  head t o  
" 

your l e f t  and t h e  d o r s a l  f i n  away from you. 

2) The eye should be on t h e  l i n e  p r o j e c t i n g  from t h e  end of 
t h e  meter  s t i c k .  Hold t h e  head i n  p l a c e  with your r i g h t  hand. 
Sometimes you can c o n t r o l  t h e  f i s h  b e t t e r  by p lac ing  your 
thumb i n  t h e  f i s h r  s mouth. 

3 )  F l ~ t t e n  and spread  t h e  t a i l  a g a i n s t  t h e  board with your 
' r i g h t  hand. 

4 )  Read t h e  mid-eye t o  f o r k  l e n e h  t o  t h e  n e t r e s t  mi l l ime te r .  



Appendix A - 6 .  Removal and mounting of the p r e f e r r e d  s c a l e .  

I OORSAL 

lateral line dorsal fin adipose fin 

\ . \ I 

I 

I . pcclorol fin pelvic fin anal fin I 
VENTRAL 1 

INPPC r a t e d  a r e a s  f o r  s c a l e  removal. 
Area A is t h e  p r e f e r r e d  a r e a .  B is t h e  second 

' cho ice  i f  t h e r e  a r e  no s c a l e s  i n  a r e a  A -  
C d e s i g n a t e s  non p r e f e r r e d  a reas .  I f  s c a l e s  on 
on t h e  l e f t  s i d e  of t h e  f i s h  a r e  not  goodl, 
t r y  t h e  r i g h t  s i d e .  

The p r e f e r r e d  scale i n  t h i s  diagram is 
s o l i d  b l a c k -  It is l o c a t e d  2 rovs  up 
from t h e  l a t e r a l  l i n e l  on a d iagonal  
from t h e  i n s e r t i o n  ( p o s t e r i o r )  o f  t h e  
d o r s a l  f i n  "back" towards t h e  o r i g i n  
of t h e  a n a l  f i n .  

Place t h e  s c a l e  d i r e c t l y  bver  
t h e  number on t h e  gummed c a r d  
with t h e  a n t e r i o r  p o r t i o n  (arche 
of t h e  s c a l e  pointed tovard  t h e  
top  of t h e  card.  



Appendix A.7- Scale orientation on the gummed card- 

The scales are all correctly oriented 
on the card in the same direction,, with 
the anterior portion of the scale pointed 
toward the top of the card- 

The scales are incorrectly oriented in 
different directions. This increases 
the time spent to age samples- 



Appendix J 

Lake Assessment Operational Plan 
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INTRODUCTION 

The Lake Assessment Project for Kodiak Island and Southwest Alaska includes lirnnology field 

sampling, lab processing, and analysis of lake trophic-level dynamics for 19 Kodiak and 8 

Southwest Alaska lakes. These samples provide data with which lake productivity and sockeye 

smolt production can be assessed. Using tlus information, appropriate rehabilitation or - 

enhancement strategies can then be applied to each salmon system. 

Goal 

The goal of this project is to determine the productivity status of Kodiak Island and Southwest 

Alaska lakes as related to development and restoration of sockeye salmon stocks. 

0 bjectives 

1. Provide samples for water quality, nutrient and chlorophyll a analysis. 

2. Estimate density, biomass, size and species composition of the macrozooplankton community. 

3. Estimate the compensation depth (EZD) for algal photosynthesis. 

4. Determine the temperature and dissolved oxygen regime. 

Tasks 

- 
1. Collect three carboys of lake water at 1 m, 2 m aod &d-hypolimnion at each standard 

limnology sampling station fiom lakes being fertilized andlor stocked lakes. 

2. Collect a zooplankton sample by vertical towing at each station in each lake. 

3. Collect upward directed light readings at each standard limnology (original) station. 

4. Measure dissolved oxygen and temperatures from the lake surface to the lake bottom at each 

standard limnology (original) station. 

Collect secchi disk reading at each standard limnology (original) station. 



SUPERVISION 

Proiect Biologists: Steve Honnold, Steve Schrof, 

Pete Cleary (Kitoi Lakes) 

Field Staff: 

Kodiak: Rob Markle (Kitoi Lakes) 

Steve Schrof, P.J. Purdy, Mary Bingham 

Southwest Alaska: Wade Wilson 

The field staff is responsible for scheduling air charters for sampling and completing field 

sampling on schedule. Field staff are responsible for reviewing the Department's safety SOP, 

with emphasis on aircraft safety, and signing the Employee Safety SOP Verification form. 

The project biologists are responsible for project oversight, including logistics and technical 

support as well as data quality control. 

PROCEDURES 

Water Sampling 

- 
At each limnology sampling station (Appendices A and B), wkter samples will be collected at 1 

m, 2 m and at mid-hypolimnion (-75% of lake depth). Lakes that are not currently being 

fertilized or considered candidates for fertilization will not have water samples collected for 

analysis (Kodiak Island). Set up Van Dorn sampler and lower to sampling depth. Attach 

messenger to rope and release; wait for Van Dorn bottle to close, will be able to feel bottle 

closing; if not give a couple quick jerks to rope. Pull up the sampler and rinse clean (see lab 

processing section for cleaning procedure) carboy with portion of sample and discard. Discard 

any samples that contain sediment and take another sample. Pour sample into rinsed carboy 

labeled with name of lake, station and depth. ~ e b e a t  process (without rinsing) until carboy is 213 



to 314 full for 1 m and "deep" sample and 112 full for 2 m sample. Record sampling depths, 

stations, and other appropriate comments on Detailed Lake Survey (DLS) form (Appendix C). 

See the Field Samuling Eauiument List (Appendix D) for the necessary collection gear. 

Zooplankton Sampling 

- 
At each sampling station, vertical tows will be conducted to collect zooplankton. One tow will 

be conducted at each sample site. In 1994, additional stations were set in larger lakes or lakes 

with more than one basin to assess spatial variance in zooplankton density and biomass. Prepare 

a clearly marked morphometric map showing station locations, and forward to the Kodiak office, 

as well as the Lirnnology Lab. 

To conduct tows, rinse zooplankton net and collection basin with distilled or filtered water before 

use. Slowly lower zooplankton net to sampling depth. Pull the net up vertically at 0.5 mlsec., 

stopping at the lake surface pulling the rim of the net just out of the water. Rinse the net by 

immersing several times in the lake to just above the collection basin without submerging the rim 

(wide end) of the net. Remove the collection basin from the net and pour the contents into a 125 

ml polybottle containing 12.5 ml(10% of volume) of buffered formalin. Rinse the remaining 

tow contents off of the collection basin screen, without immersing, and continue to pour the 

sample into polybottle. If contents remain on the screen, use a washbottle containing filtered 

water to rinse off. Make sure the bottles are labeled with lake, station, date, time, depth, etc. 

- 

Phytoplankton S a m p l b  ' 

Phytoplankton samples will be collected four times per season only at lakes being fertilized or 

. being considered for fertilization (Appendix A). Samples will only be collected at the original 

limnology station and at the two meter depth. 



Ligizt Measurement and Secchi Disc Deptit 

Light levels will be measured at each standard limnology station, using an electronic photometer. 

Light readings will be recorded, beginning just above the lake surface (incidence), then just below 

the surface (subsurface), at 0.5 m intervals to 5 m, and at every meter, thereafter, until the light 

level is 1% of subsurface reading. Record only "up" measurements. Record data on the DLS 

form. Please calculate the actual foot candle readings (this can be done in the office if it is 

preferred). Repeat at each station. 

Temperature and Dissolved Oxygen Measurement 

Water temperature and dissolved oxygen (DO) will be measured at each standard lirnnology 

station, each sampling period. A YSI meter will be used as well as a handheld thermometer, to 

verify surface temperature. Prior to use, the YSI meter will be red lined and zeroed. Also, the 

DO'S will be calibrated to the surface water temperature. This will be done by taking a surface 

water temperature and then adjusting the DO reading at the surface, based on the chart on the rear 

of the meter. This calibration will be repeated at each lake at each sampling date. This 

calibration can also be accomplished in the lab prior to sampling by using a HACH Kit. If this 

method is used, double check using the preceding method in the field. 

At each limnology station, take DO and temperature readings from the surface to the bottom at 

1 m intervals. During isothermic periods (spring and fall), readings can be taken at 5 - 10 m 

intervals. Record data on DLS form. 
I 

Secchi Disk (SD) transparency will be recorded at each station. Lower the SD until it disappears 

from view and record the depth on the DLS form. Pull SD up until it reappears and record the 

depth on the DLS form. Repeat at each station. 

n 

Note: It is best to measure light level and SD depth on the shaded or lee side of the boat or 

plane. ., 



Processing water samples for metals has been discontinued. 

Water Sample Processing 

Water samples collected in the field will be processed in the Kodiak, Kitoi Hatchery or Russell 

Creek Hatchery labs. 

Lab Set Up/Cleaning 

Wash glass and poly filtration gear (filter towers, flasks) and graduated cylinders with phosphate 

free soap and rinse the first four times with tap water and then rinse four times with filtered 

water (do not need to wash waste water flasks). Wash carboys with phosphate free soap and 

rinse three times with filtered water. (If using the same carboys at the same lake and the same 

depth, then just rinse two times with tap water and two times with filtered water.) Wash nutrient 

poly plastic bottles with phosphate free soap and rinse with tap water four times, then rinse with 

filtered water two times. For equipment needed to process samples in the lab, refer to Appendix 

E. Label poly bottles and cover filter apparatus with tin foil until ready to process samples. 

Prepare all reagents and necessary equipment; set up vacuum pump with filter; pump should be 

set at 15psi. Reagent preparation is outlined in Limnolow Field and Laboratorv Manual. 

- 
Processing should be done as soon as possible after field ;ampling. Do not let carboys of 

water build up in refrigerator for more than three davs. Process each carboy one at a time. 

Prepare polybottles and graduated cylinders by rinsing with a small portion of water sample. 

Using a rinsed graduated cylinder, measure for the following subsarnples: 

Unfiltered refrigerated: 50Q ml into 500 ml polybottle; seal and refrigerate. 

Unfiltered frozen: 200 ml into 250 ml polybottle; seal and freeze. 



Phytoplankton: 100 ml into 125 ml polybottle; add 2 ml of Lugols acetate; seal and leave at 

room temperature. Collect 2 m phytoplankton samples, only at lakes being fertilized or 

considered for fertilization, four times a year (Appendices A and B). 

Particulates: Using sterile forceps, place sterile Whatman GFIF filter(s) on the filter 

apparatus(es) and draw 50 ml of filtered water through filters. Using a wash bottle with filtered - 

water, rinse tower and discard water from flask. Measure 1000 ml (1 Liter) of sample into 

graduated cylinder for each of the four particulate samples (CHLA,N,P,C). For 2m carboy, 

CHLA particulated only. Pour portion of sample from graduated cylinder(s) into filter tower(s) 

and turn on vacuum pump; as sample filters, add more from g. cylinder until all 1000 ml is 

filtered; let all samples filter through completely except the filter for chlorophyll a; as the last 

50 ml of this sample is filtered add 5 ml of MgC03 solution &d 5 ml of filtered water to the 

filter; turn off pump when all towers are empty. Remove particulate nutrient filters from filter 

apparatus and place in appropriate, labelled petri slides; store frozen. 

Unfiltered frozen: Save approximately 450 ml of filtrate from filtrate flask and after rinsing 500 

ml bottle with small portion of filtrate, pour into bottle and seal; store frozen. 

After samples have been processed, they will be shipped to Soldotna lab in sealed cooler. 

Samples should be shipped via ERA airlines within five days after field sampling. Include 

zooplankton samples but keep separate from other samples (ziplock) and seal bottles with 

electricians tape. Avoid shipping samples on Friday and be sure to - call lab personnel to inform 

of arrival time. Ship original DLS forms to Lab and m&e copy for our files. 

Supply Ordering 

P.J. Purdy will be responsible for seeing that all field sampling and lab processing equipment and 
Ir 

supplies are in working order andlor stocked. Supplies will be ordered directly from the 

appropriate vendors. Check with a bidogist before placing an order. Likewise, equipment will 



be repaired or maintained through the appropriate company. The Soldotna Lirnnology Lab will 

onlv SUDD~V labels and bottles. Refer to Appendix F for important limnology reminders. 

Zooplankton bottles (125 ml) can not be used for water samples if they have contained 

formalin (for preserving). Glassware that has been used for mixing reagents and formalin 

should not be used to measure water samples. 



APPENDIX 



Appendix A. Kodiak lirnnology sampling, 1995. 

Sampling Depths (MI 
Lake 
Fertilization (3) Station # Zoop. Deep H2a Chla Phyto Comments 

Portage 

Laura - 

Af ognak 

Malina (lower) 
(upper) 
(upper) 

Little Waterfall Bay 

Stocking (4) 

Jennifer (upper) 
(lower) 

Crescent 

Hidden 

Spiridon 

Post F e r t i l i z a t i o n  (6) 

Karluk (Main) 
(OiMalley) 

Frazer 
(oil control) 

O i l  (4) 

Red 

Akalura 

Development (6) 

McDonalds 
(Sorg) 
Ruth 

Little Kitoi 

Saltry 

Pillar 

Upper Station 

Water samples will 
not be collected 

Water samples will 
not be collected 

Water samples will 
not be collected 

Water samples will 
not be collected " n 

Water samples will 
not be collected 

1 TBD - - Water samples will 
not be collected 

SO Not sampled in 1994 
24 - 

- TBD = To be determined - 



Appendix B. Alaska Peninsula limnology sampling, 1995. 

Sampling Depths (M) 
Lake 
Fertilization Station # Zoo. Deep Water Comments 

- Bear 

Charlie Hansen 
Mor z hovo i 
Orzinski 
Sandy 
Sapsuk 

Thin Point 
W i ldman 

Water samples 
not collected 

Water samples 
not collected 
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Appendix D. Field sampling equipment list. 

Eaui~ment Task 

Van dorn bottle Water samples 

- Rope marked in Meters II 

Messenger 

Carboys 
3 per original station 

20-cm x 153-urn mesh 
Plankton net 

Rope marked in meters 

2 125 ml polybottles 
(Per station) with 
12.5 m l  of 100% buffered formalin 
in each bottle. 

~.O./temperature meter 
(cord marked in meters) 

Zooplankton samples 

Zooplankton samples 

Temp/~O readings 

Photometer 
(cord marked in 1/2 meters) Light level readings 
Secchi disk Turbidity reading 

Clip board/rite in rain paper Data entry 

Anchors (1 per station), chain 
lead, rope and buoy. 

Station set up 



Appendix E. Lab processing equipment list. 

Eauioment Task - 
Polybottles (labeled) 
per Carboy 1 M sample: (2) 500 ml 500 ml unfilt. refrig. 

500 ml filtrate frozen 
(2) 125 ml 1-phytoplankton 

1-metals 
(1) 250 ml 200 ml unfilt. frozen 

per Carboy 2 m sample: (1) 125 ml 1-phytoplankton 

per Carboy deep sample: 
(21 500 ml 500 ml unfilt. refrig. 

500 ml filtrate frozen 
(1) 250 ml 200 ml unfilt. frozen 

Whatman GF/F filters/petri slides 
per Carboy 1 m and deep sample: 

(4) 4.25-cm Particulate filtering 
(CHLA, N, PIC) 

per Carboy 2 m sample: (1) Particulate CHLA 

Graduated cylinders Sample measurement 

Filter apparatus: filter tower (4) Particulate filtering 
filtrate flask (1) filtr. frozen samples 
vacuum pump 
vacuum hose 
vacuum filter 
Waste water flask 

Wash bottle with filtered water 

Phosphate free detergent 

Filtered water 

Sterile forceps 

Lugols acetate 

Rinsing filter apparatus 
btw stations 

Washing bottles, 
carboys, glassware 

Rinsing bottles, 
carboys,-glassware 
af ter 'washing 

Handling filters 

Phytoplankton preservation 

Magnesium Carbonate Chlorophyll preservation 

Tin foil/cellophane Covering filter apparatus 
after disinfection 



Appendix F. Important limnology reminders. 

Sampling 

1. Record the meters used for sampling on DLS form. 

2.  Take a hand held thermometer temperature at the surface to compare to YSI meter. 

3. Complete labels and all parts of DLS form. 

4. Don't forget to calibrate DO meter. 

5.  Have other lakes that are due for sampling, in the location of target lakes, in mind as 

"backup" in case weather is a problem. Surface winds of greater than 15 mph usually 

means sampling will have to be aborted. Do not try to push the weather limitation to 

collect a sample. Quality is desired, not quantity. 

6. Use 100% formalin at 10% volume of polybottle (12.5 ml) to preserve zooplankton 

tows. 

7. Calculate light reading - should be in foot candles on DLS form. 

8. It is important to be consistant in sampling with regards to station locations and 

sampling procedures. Make sure to note any change in station location and attempt 

to relocate station prior to sampling. Also, zooplankton and deep water sampling 

should be taken at same depths each time sampled. 

9. It is a good idea to have a station "set up" along at each time of sampling in case bouy 

is missing or anchor is consistently moving. 

Lab 

1. Prior to working in the lab be sure that ADF&G lab safety SOP has been reviewed and 

Employee Safety SOP Vertification is signed. 

2.  When in doubt, rinse liberally with filtered H20 (DI) - all bottles, filter equipment and 

glassware. 
n 

3. Do not use bottles previously used for zooplankton or that are known to have 

contained formalin for any samples other than zooplankton. .. 



Appendix F. (page 2 of 2) 

4. Complete all labels. 

5. Be considerate of other lab personnel when using chemicals; mix and pour chemicals 

- under "hood". Be careful when using chemicals. 

6. Keep Chi. A filter tower in same location on manifold. 

Shipping 

1. Double check labels and DLS forms; make copy of DLS forms. 

2. Make sure zooplankton bottles are sealed with electrical tape. Keep separate from 

other samples. 

3. Keep phytoplankton separate from other samples. Ziplocks will work to isolate. 

4. Make sure that samples being shipped are charged to the appropriate account (KRAA, 

ADF&G, or Clean Lakes). 

5 .  Remove all old labels from cooler or box used to ship; use shipping label and seal with 

strapping tape. If cooler isn't full, pack it so nothing can move - this will minimize 

spilling or damage. 

6 .  At airline, make sure they know the importance of the samples. Ask them to put the 

appropriate labels on the coolers, i.e. chill, freeze, etc. 

7. Always call to verify that the flight has left Kodiak. Also, call Soldotna and inform 

them of arrival time. Finally, tail Soldotna to vefify that thev received the samples. 



Appendix K 

Weekly Report Example 





A* ~5 &- 5/31 d 61, ~a 
4 .  fivmL*{ck &bp: 5/31 - 5 0 1  ,' 6 1 ,  9/13, W e -  

.- .... 





Appendix L 

Annual Report Format 



NeMORANDUM 

TO: Distribution 

STATE OF ALASKA 

DATE: July 14, 1994 

FILE: memorpt.94 

FROM: s t e v r d  SUBJECT: Project Reports: 
f ormat/example 

-/ 

Attached is an updated version of the required fornat for Annual 
Project Reports plus a copy of a report written by management 
personnel. This format is general and modification will be needed 
for individual projects. The example report is not specifically 
written to follow the current format, as it was drafted several 
years ago. Each crew leader will be responsible for drafting a 
report for each project worked during the -season. Crew members 
should also participate in the writing of the report. I recommend 
that crew leaders delegate specific sections of the report, based 
on each crew members experience on the projects. I would like a 
draft of the report to review prior to the end of the field season, 
preferably, early enough to provide feedback to allow revision. 

The initial draft of the report can be handwritten and later, after 
final revision, will be typed by clerical staff. I encourage each 
crew leader to work on these reports in-season while activity is 
ongoing. 1 realize how busy the field season is, however, data 
summary is much easier while it is fresh. The necessary time 
required for revision will be scheduled when things slow down and 
field personnel are in town. 

If any clarification and or assistance is needed to write the 
reports, please let the appropriate staff know. I would be more 
than happy to help out anytime. 

I will look forward to seeing your reports. Keep in mind that 
these reports are important documents .which provide significant 
information for future implementation of our projects. 

cc: All Development staff 



CREW LEAD= ANNUAL REPORTS 

I, INTRODUCTION 

~escri~tion of Project Location 

Include general and specific location characteristics (stream 

width, depth, flow, tidal influence, etc.) and effect on 

project. 

Historv of Proiect 

Brief history of program. 

Purpose of Proiect 

Obiectives 

Puruose of Re~0rt 

11- METflODS AND MATERIALS 

Precisely describe all components of your work that produced 

the results reported: 
.# 

Em~lovees 

List employees on site and for what periods, as well as job 

classes, previous time spent on the job, etc. 

Weir /tra~s 

Type of weirs and traps and installation, dates of 

installation and trapping, maintenance schedule; enumeration 

techniques, how sampled, when, how estimates were made, adult, 

smolt and other sampl-ing techniques, etc. 

Monitorinq 



Regulatory duties such as setting or moving narkers or 

monitoring the fishery, etc. 

Fish Pass Maintenance 

Seasonal maintenance schedule - removing and installing doors, 
type of repairs, performance before and after, fish usage, 

- e t c .  

Other Duties and Misc. 

Physical data, safety, bear avoidance or activity, sport and 

subsistence fishing activity, etc. 

Generally, following the operational plan procedures section 

will assist with this section. Also, maps, photographs and 

diagrams are useful for this section. 

RESULTS 

Base your results on the objectives and what was accomplished: 

be specific as to #Is, dates, etc. Generate specifics here as 

far as data collected, etc. Address each category listed in 

the Methods section. For example, smolt enumeration, timing, 

number sampled, mortality, adult escapements and timing by 

species, adult sampling numbers, spawning surveys, fish pass 

usage, etc: Simple tables and graphs should be constructed to 

summarize significant data. 

N. DISCUSSION AND RECOMMENDATIONS 

Elaborate on results, techniques, significant findings, 

problems, etc.; be thorough - things you would want to know if 
did not involvement in the project , but 

the future. 

Recommend changes, mo,difications, etc. This should include 

all aspects of the project. Items that may be addressed: 



improvement of weir/trap installation, maintenance and 

operation, changes or improvement of samplingtechniques, camp 

and support improvements. Necessary or optional 

equipment/gear lists would be helpful in this section. 
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INTRODUCTION 

The Pere~osa Rehabilitation and Enhancement Project includes Alaska Department of Fish and 
Game activity on northern Afognak Island at systems located in Perenosa Bay (PaulsILaura and 
Gretchen Creeks, Portage Creek, and Little Waterfall Creek). 

The PaulsILaura and Gretchen Creek "sub-project" includes sockeye salmon rehabilitation and 
coho salmon monitoring work. A sockeye salmon run was developed here in the 1950's and 
1960's through the construction of fish passes at barrier falls in Pau17s/Laura and Gretchen Creeks 
and the planting of sockeye eggs in Gretchen Creek. Sockeye escapements have been as high as 
33,000 in 1984 and averaged -12,000 from 1985 to 1994. In 1991, a very low escapement of 
3,200 occurred. Activities here include weir operation at Paul's Bay, smolt sampling, commercial 
and subsistence fishery monitoring at Paul's Bay, escapement sampling, fish pass maintenance 
and construction, peak spawner stream surveys, and fall hydroacoustic/trawl surveys. In addition, 
Kodiak Regional Aquaculture Association (KRAA), Pillar Creek Hatchery, will collect eggs to 
supplement natural production through sockeye stocking in 1995. 

At Portage Creek, a fish pass constructed in the 1960's bypasses a barrier falls allowing sockeye 
salmon (as well as pink and coho salmon) access to Portage Lake and associated spawning 
tributaries. The optimum sockeye escapement at the Portage Lake system has been determined 
to be 8,000 sockeye. The sockeye escapement, however, has averaged -5,000 since 1990. 
Activities in 1995 at Portage include smolt sampling, fish pass maintenance, and stream surveys. 

At Little Waterfall Creek three fish passes of 30,40, and 90 foot lengths, respectively, allow pink 
and coho salmon access to spawning areas previously blocked by barrier falls. Pink salmon 
escapement has increased from 7,000 to an average of 53,000 due to Little Waterfall enhancement 
activities. Sockeye fry were stocked in the Waterfall lakes, a barren system, in 1992 and 1993. 
There are approximately 12,000 sockeye expected to return to Little Waterfall bay in 1995. In 
1995, activities at Little Waterfall include: smolt sampling, commercial fishery monitoring, age 
and length sampling, fish pass maintenance, stream surveys and fall hydroacoustic and trawl 
surveys. 

Goals 

Pau17s/Laura - The goal of this sub component is to facilitate, evaluate, and monitor ongoing 
sockeye restoration (lake enrichment, fry supplementation, and barrier bypass operation). Also, 
to monitor coho run strength. 

Portage - Similarly to Paul's/Laura, the goal of this sub component is to facilitate, evaluate, and 
monitor ongoing sockeye restbration (lake enrichment, and barrier bypass operation). 

Little Waterfall - The goal of this sub component is to facilitate, evaluate, and monitor ongoing 
sockeye and pink salmon enhancement*~juvenile sockeye supplementation, lake enrichment, and 
barrier bypass operation). 



Objectives 

1. Monitor the initial commercial, sport, and subsistence sockeye salmon fishery and estimate 
the harvest at Little Waterfall Bay. 

2. Determine the age and size composition of L. Waterfall sockeye salmon harvested in the 
commercial catch. 

3. Determine the hold over rate of hatchery stocked sockeye pre-smolt (1994) and smolt 
(1995) in Little Waterfall Lake. 

4. Assess the age and size of sockeye smolt migrating from Portage, Laura and Little 
Waterfall Bay Lakes. 

5 .  Further determine sockeye smolt mortality, if any, associated with barrier falls at Little 
Waterfall Creek. 

6. Determine Paul's system sockeye and coho escapement and assess sockeye age structure. 

7. Estimate Portage Creek sockeye and Little Waterfall pink escapements. 

8.  Facilitate the optimum spawning habitat usage for pink salmon at Little Waterfall and 
sockeye salmon at Pauls, Gretchen and Portage fish passes. 

9. Determine pink salmon spawning distribution at Little Waterfall Creek, focusing on area 
of optimum spawning habitat. 

10. Estimate sockeye escapement into spawning habitat at Gretchen Creek and Portage 
tributaries and lake shore at Laura Lake. 

11. Determine annual water resident time for Little Waterfall, Portage and Laura lakes by 
collecting flow data twice monthly. 

13. Estimate the number of rearing juvenile sockeye and their condition at Laura, Portage and 
Little Waterfall Lakes by conducting hydroacoustic/trawl surveys. 

14. Summarize all project activities in a written report. 

Project Biologists: Steve Honnold, Pete Cleary. 

Field Staff: Cre6 leader - Mark Kansteiner 

Crew - Wesley Gormley 



Specific Tasks 

Install barrier net at Little Waterfall Bay and fishpass #1 diversion weir 
Target date: May 28 

Install smolt trap at Little Waterfall Creek and fyke trap at Paul's and Portage creeks to 
sample sockeye smolt outmigration and enumerate the daily trap catch by species. 
Target Date: 20 May - 15 June - Waterfall 

0 1 June - 15 June - Paul' s and Portage 

Collect and sample a total of 200 sockeye smolt during a 3-5 day period, weekly, for age, 
weight and length data at Waterfall and Pauls; collect 240 sockeye smolt total at Portage. 
Daily sample should be approximately 70 smolt. Target Date: 20 May-15 June. 

Enumerate mortality or damage to smolt associated with falls at Little Waterfall Creek. 

Collect 480 scales total (100 per week) from sockeye -harvested at Little Waterfall 
(commercial, sport or subsistence). 

Estimate the daily sockeye harvest by boat and location in Big and Little Waterfall Bays 
(Terminal Harvest Area); including sport and subsistence harvest. 

Open Paul's Bay camp, install adult weir and conduct foot survey of Paul's system to 
estimate sockeye salmon upstream of weir. Enumerate all salmon through weir until July 
15 and, again, beginning August 5 through September 2. 
Target Date: June 1 

Sample approximately 600 adult sockeye at Paul's system for age and length data; examine 
for fin clips. 

Conduct foot surveys to estimate sockeye escapement at Portage Creek. 
Target Date: Begin June 15 - weekly through end of run. 

12. Collect physical data daily - air and water temperature, stream water depth and weather 
observations at trap and weir sites. 

13. Remove fish pass doors at Waterfall, Laura, Portage, and Gretchen and conduct 
maintenance inventory. 
Target Date: June 15, or after smolt work is complete. 

14. Replace fish pass covers and cables and repair or construct diversion structures, if 
necessary, at Paul's, ~ re ichen  and Portage fish passes; install Little Waterfall fish pass weir 
and diversions. 
Target Date: July 1 - 10; July 20 

15. Evaluate the need for a diversion weir at Gretchen fish pass. 
Target Date: July 25 



16. Conduct stream surveys of the entire Waterfall system (including an estuary estimate) up 
to barrier falls to determine pink salmon escapement and distribution. 
Target Date: August 2 - 27 

17. Conduct stream surveys at Portage tributaries and at Gretchen Creek during peak spawning 
period; prior to peak spawning period, monitor build up at the mouth of Gretchen and/or 
Laura Creek to provide information to Pillar Creek hatchery manager for egg take purposes. 
Target Date: Portage tributaries - August 20 

Gretchen - August 25 

18. Remove and store weirs and diversion boards. 
Target Date: Paul's - September 2 
Waterfall and Gretchen - September 3 

20. Inventory and secure Paul's Bay and Waterfall camps and close for the season. 
Target Date: September 2, 1995 

- 

2 1. Conduct hydroacoustics and trawlltow net survey at Laura, Portage and Waterfall lakes and 
conduct lake shore surveys for sockeye spawners. 
Target Date: October 1 

22. Install fish pass doors and winterize equipment. 
Target Date: October 31 

23. Write Project Summary Report, specifically addressing objectives and make 
recommendations for changes/improvements in 1996. 
Target Date: October 1 

PROCEDURES 

Barrier Net and Weir Installation and Maintenance 

A barrier net approximately 20' deep and 25 fathoms (150') long will be anchored, and secured 
at the most terminal area of L.Waterfal1 Bay (the bay is actually located between Big and Little 
Waterfall Bays, and drains Little Waterfall Bay Lake) to prevent sockeye salmon escapement into 
L.Waterfal1 Creek. The net will be cleaned of kelp and other debris daily and inspected to insure 
that it is "fish tight". A buoyed line will be installed -50' in front of the net to serve as a no 
fishing zone 

A aluminum panel weir, suppdrted by cables, will be installed at most downstream fish pass (FP 
#I). This weir will be susceptible to high flow periods and will be cabled to the creek bank 
substrate. 



Smolt Collection and Sampling 

Refer to the appropriate sections of the Smolt Evaluation Operational Plan, 1995. 

Little Waterfall Migratioflnjury Evaluation 

Sockeye smolt captured in the incline plane trap will be assessed for injury and mortality as a 
result of migrating over the barrier falls. All smolt captured will be examined for lacerations and 
excess scale loss, as a result of passage over the falls. Observation will be recorded on the Smolt 
Catch Report form. Any mortality attributed to falls, observed during trapping, will also be 
recorded. Smolt with falls injuries will be placed in a holding box for 24 hours to assess delayed 
mortality. An additional 50 healthy, uninjured smolt will be held in a separate box during the 
same 24 hour period as a control. During this evaluation, any injury or mortality that can be 
attributed to the trap will also be recorded. Lastly, when the daily smolt AWL samples are taken, 
the same criteria will be evaluated and recorded. 

During one smolt trapping period, an additional trap (fyke) will be fished in the creek below the 
largest barrier falls, above the third fish pass. The preceding evaluation of falls injury/mortality 
will be performed at this location. AWL samples will not be collected at this site. The incline 
plane and fyke traps will be fished simultaneously, to avoid any recapture in the lower trap from 
the upper trap releases. 

Paul's Bay Weir Installation, Operation and Maintenance 

The weir will be installed by 6/6/95. Paul's Bay weir is small (<20 feet), consisting of the 
standard drilled angle iron and aluminum conduit material. Paul's main weir was installed 
upstream of the beam between the rock and shore. The beam is cabled to the bank but does float 
around at high water. The best method for installation require that the drilled angle iron be 
placed at a slight downstream angle to the weir. Sandbags will be placed under the bottom 
channel for support (for both weirs), between, and on top of the channel pieces to secure it. 
Also, a rope will be secured from the far bank around the upstream side of the side weir and 
back to the far side to prevent the weir from being pushed into the lake during high water events. 

Fish will be enumerated by species as they pass through the weir using a tally wacker to assure 
accurate counts. Daily and cumulative counts will be recorded on the Weir Counts Form (Figure 
1) counts will begin at 0000 hr.(midnight) and end the following 0000 hr. Counts will be relayed 
to the Kodiak ADF&G Management staff during the 0800 hour radio schedule. 

? 

Fislzely Monitoring and Sampling 

During subsistence, sport, and commercial fishery periods, monitoring will include surveys to 
assess run strength of sockeye, pink and coho at Little Waterfall, Portage (Discover Bay) and 
Paul's Bay and the recording vessel names, fishing location, and estimated catch by species. 



Refer to the Kodiak Area Commercial Salmon Fishery Harvest Strategy, 1995 (Appendix A) for 
supplemental information. 

Adult sockeye will be collected by seining in Paul's Lake near the inlet creek. 600 fish will be 
sampled for age and length data. Sampling will be distributed throughout the escapement period. 
Refer to the Kodiak Management Area Salmon Escapement Sampling Operational Plan, 1995 
(Appendix B) for specifics on sampling procedures. In addition, a sample of 200 Little Waterfall 
Creek adult sockeye will be sampled. At Paul's, all fish collected will be examined for fin clips. 
The number of fish examined, and number of clips found, will be recorded; two scales and 
lengths will be collected from clipped fish. Additional fish (above the 500 samples) will be 
examined as time permits from escapement samples as well as the subsistence fishery. Refer to 
the Little Kitoi Evaluation Operational Plan, 1995 for details on examination for marked fish. 

Stream Surveys 

Weekly, surveys by foot and via boat will be conducted at Portage to track the sockeye run and 
escapement. Surveys will be conducted as needed at L.Waterfal1 to determine sockeye run 
strength. Approximately 12,000 sockeye are expected to return in 1995 as a result of fry planted 
in Little Waterfall Lake in 1992 and 1993. 

Since pink salmon will not be counted through the fish passes at Waterfall, stream surveys will 
be conducted every 7 days, for 3 weeks, of the entire system during the peak escapement period 
(August) to estimate escapement. Survey counts above the upstream (fish pass 3) will be 
delineated into five section areas (Figure 2) and recorded on the Waterfall Survey Counts form 
(Figure 3). Record live and dead counts for all surveys. Sockeye salmon escapement survey data 
can be recorded in the weir counts form. Information on run strength will be relayed to 
Management biologists during the 0800 hr radio schedule. 

At Gretchen and Portage tributary creeks one to two foot surveys will be conducted during the 
peak spawning period (mid to late August) to determine spawner distribution. Record live and 
dead counts and enter data on Foot Survey Counts form (Figure 4). An earlier survey will be 
conducted at Gretchen to determine sockeye build up at the moyth-of the creek. This information 
will be relayed to the Pillar Creek Hatchery Manager to assist planning for an egg take. 

Physical Data 

Physical data will be collected daily at the weirs and smolt trapping sites. Information will be 
recorded on the Daily Physical Observation form (Figure 5) and will include: water and air 
temperatures, stream height, p~rcent  cloud cover, wind direction and velocity, and precipitation. 
A stream gauge will be placed at each site for measuring stream height. 



Fislt Pass Door Rentoval, Inventory, anci 1Maintenance 

Once the sockeye smolt outmigration is complete, plywood doors on the upstream ends of fish 
passes will be removed and stored on sight. An inventory of fish pass condition and needed 
repairs will be conducted at this time. Any damaged plywood fish pass covers will be replaced 
with aluminum covers. Cross braces will be tightened and replaced if damaged. Cables that 
secure the fish pass sections in place will be tightened and replaced if necessary. Any debris that 
could block fish passage will be removed from the fish passes. This can be accomplished prior 
to door removal when flow through the fish pass is minimal. Remove any gravel and debris that 
has built up upstream of the fish passes. At the most upstream fish pass at Waterfall, a safety 
railing will be secured prior to any work. 

Diversion Board and Weir Installation and Maintenance 

At low flow periods, diversion boards will be installed at Portage, the two downstream fish passes 
at Waterfall and at Gretchen. These boards will be placed upsti'eam to divert more water into 
the fish passes. Boards (2 x 12's) will be attached to pipe that is presently secured to the stream 
bottom substrate. At Portage, pipe will be secured to the creek bottom in the same manner as 
previously accomplished at Gretchen Creek. These boardslpipe can be left in place during high 
flow periods but will be removed at the end of the season. 

Diversion weirs will be installed at Waterfall prior to the pink salmon escapement. Both weirs 
are located at the lower end of the fish passes to divert salmon into the fish pass entrances. 
These weirs are susceptible to high flow periods and will be cabled to the creek bank substrate. 
The use of Gretchen fish pass will be evaluated to determine if a diversion weir will be necessary 
to keep fish from being wasted under the falls. Carcasses and debris will be removed as needed 
from the weirs, and they will be checked regularly to assure they remain fish tight. 

The most upstream fish pass at Waterfall will be renovated in 1995. A construction contractor 
will be responsible for the work. Construction workers will operate completely independent of 
the ADF&G facilities, providing their own ATV transportation, camp facilities, equipment staging 
area, tools, etc. The work is scheduled to be completed within 120 days, once the contract is 
awarded. The Project Biologist's will be responsible for oversight of the renovation, assuring that 
contract specifications are followed. The crew leader will share this responsibility on a day to 
day basis. The renovation of the fishpass was planned for 1994, when pink salmon run strength 
was weak. Funding delays, however, resulted in the current construction schedule to occur when 
pink salmon run strength is anticipated to be strong. Thus, the contract specifies that the fishpass 
remain operational, if at all possible, during the peak escapement period. With strong returns, 
it may be necessary to design a procedure to move fish past the fish pass during construction. 
The methodology for this prosess will be determined in the field. The diversion weir may also 
need to be relocated downstream, at this time, to facilitate construction. 

Stream Discharge Datn 

Stream flow will be measured twice monthly, at Little Waterfall, Laura and Portage creeks, with 
a Marsh McBirney flow meter. Flow measurements will be taken at the same locations as in 



1994. A metric or standard tape measure will be used to make the transects. Flows and water 
depth will be recorded at every 1 foot (113 meter) increments from bank to bank in the stream. 
The rod sensor position should be at 60% of the water depth at a given location and should be 
pointed into the flow. 

Stream 60% 
depth 
.1 .1 

Weir and Diversion Structure Removal and Storage 

Upon completion of project objectives, all weirs and diversion structures will be removed and 
stored on site in secure areas. At Gretchen and Waterfall, these items should be secured to the 
stream banks, since high flows are common during winter months. 

Camp Inventories and Close Up 

Paul's Bay and Waterfall camps will be inventoried for all gear prior to camp close up. Items 
of high value, will be returned to Kodiak and stored in the ADF&G warehouse in appropriate 
lockers. Record all items, their location, and list equipment needed for the 1996 field season. 
Secure cabins and out buildings prior to leaving field sites. 

Project Summary Report 

The crew leader will be responsible for providing a Project Summary Report to the project 
biologist by October 1. The report will be written according to the attached (Appendix C) 
format. Sections of the report can be delegated to crew members, however, the crew leader is 
ultimately responsible for report content. This report will qerve the following functions: 1) 
summarization of all data associated with the projects; 2) summarization of all operations and 
activities (including dates) of the project; 3) provide a thorough "field analysis" of the project, 
based on the current objectives, with resultant recommendations for modifications andlor 
improvements for the 1996 season; and 4) lastly, assist the project biologists with technical 
project reporting. Please review the Little Waterfall, Portage and Laura lakes pre-fertilization 
reports for the type of information that will be helpful. 



Figure 1. Paul's Bay weir counts forms. 
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Figure 3. Waterfall survey counts forms. 
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Figure 4. Foot survey counts form. 
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Figure Daily physical observation form. 
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INTRODUCTION 

In 1995, commercial salmon fisheries in the Kodiak Management Area (Area K) will be managed 
according to a harvest strategy which emphasizes three criteria: 

(1) To ensure that 1995 salmon escapement occurs in the proper magnitude and 
distribution so that the potential for maximum production of future returns is 
established. 

The results of ADF&G's 1995 management activities will directly affect the following future 
returns: 

- 1997 pink salmon 
- 1998 - 1999 coho salmon 
- 1998 - 2000 chum salmon 
- 1998 - 2001 sockeye and chinook salmon 

(2) To provide for orderly fisheries on the highest quality salmon by maximizing harvest 
opportunities during each fishing period. 

This requires a species oriented approach. 

- For sockeye and coho salmon from major systems, management will emphasize the use 
of inseason weir escapement data to determine fishing time by geographical area. 

- Fishing time on minor sockeye and coho systems without fish weirs will be determined 
by ADF&G's perception of run strength for these systems. 

- For pink and chum salmon runs, management will initially use preseason forecasts to 
determine fishing time with inseason fishing time adjustments as the actual run strength 
becomes more apparent. 

(3) To adhere to the biological and allocative requirements of all Alaska Board of Fisheries 
(BOF) Management Plans. 

This harvest strategy is an overview of how ADF&G intends to manage the 1995 salmon fishery. 
Along with this overview, a basic management chronology (Figure 1) can be used as a guide to 
clarify when species specific management requirements will dictate inseason adjustments in 
.harvest strategy. Sockeye salmon management requires escapement information from up to nine 
salmon weirs. This information is used to regulate fishing time and areas open to fishing. 
Prorating fishing time for sockeye salmon solely on the basis of preseason expectations, other than 
for the June 9 commercial test fisheries, is generally not an acceptable method of managing 
Kodiak's sockeye salmon stooks. 

Initial fishing periods for pink salmon are based upon preseason expectations and are necessary 
for prosecuting a successful fishery. This can be done with little chance of adverse effects on 
future production and is the most acceptable way of managing the return of Kodiak's relatively. 
large pink salmon runs. 



Chum and coho salmon require a blend of these two management approaches. Both species are 
initially harvested as a bycatch in directed pink or sockeye salmon fisheries. Specific fisheries 
targeting on chum and coho salmon require proper run strength assessment before those fisheries 
can occur. T h s  requires a combination of weir counts and aerial assessment of escapement. 
Escapement data along with inseason assessment of the bycatch rate determines if the chum and 
coho salmon returns can support additional near terminal area harvests. 

Chinook salmon are not targeted in specific fisheries, but are harvested as a bycatch in fisheries 
: directed toward sockeye and pink salmon. 

HARVEST PROJECTIONS 

Initial projections for the 1995 Kodiak commercial salmon fishery are for a harvest of 
approximately 2 1,770,000 salmon (Table 1). This harvest includes approximately 25,000 chinook, 
3 10,000 coho, 800,000 chum, 18,235,000 pink, and 2,400,000 sockeye salmon. 

In addition to the 7,965,000 pink salmon produced at the Kitoi Bay Hatchery, enhancement 
projects conducted by the Kodiak Regional Aquaculture Association (KRAA) and ADF&G7s 
Commercial Fisheries Management and Development Division (CFMDD) should contribute coho, 
sockeye, and chum salmon to the common property fisheries of the Kodiak Area. Supplemental 
production may allow for approximately 246,000 sockeye, 150,000 chum, and 25,000 coho 
salmon to be harvested (Table 2; all supplemental production numbers are included in the total 
harvest projections). 

A good tool for illustrating the timing and magnitude of salmon harvests is the projected harvest 
graphs (Appendix A. 1 - A.3.). A curve can be drawn, based on the historical cumulative average 
salmon catch by date, that is scaled to the current preseason harvest projection. By keeping track 
of the actual salmon harvest by date, and plotting these on the graphs, a comparison of expected 
and actual returns can be made. These graphs are used for planning purposes by both ADF&G 
and industry to determine if management strategies need to be modified inseason because of 
unexpected deviations in actual run strength. 

- 
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FISHING PERIODS 

All fishing periods will be established by emergency order (EO) and will generally be based 
on inseason assessment of actual run strength (Table 3). 

Openiilg Times 

All regular fishing periods will a t  12:OO Noon and end at 9:00 P.M., except: 



- The Cape Igvak fisheries will usually open at 12:Ol A.M. and close at 12:Ol A.M. during the 
period of June 6 through July 35. 

- The Inner Ayakulik Section fisheries will usually begin at approximately low tide. These will 
be daylight openings, and will be initiated by ADF&G "flare openings"; fishing will start 
when a "flare" is launched by ADF&G personnel. When such openings occur, the opening 
time for the Outer Ayakulik Section may be adjusted to coincide with the Inner Ayakulik 
Section. 

- Beginning on August 16, all fishing periods will end at 6:00 P.M. instead of 9:00 P.M. 

Advance Notice for Each Fishing Period 

- All advance notice times will be based upon the initial announcements being made on SSB 
frequency 4125 Khz, following the 6:00 P.M. daily marine weather broadcasts. 

- For the Cape Igvak fishery, the initial fishing period will have at least a 36 hour advance 
notice. All subsequent fishing periods will have at least 18 hours advance notice, unless 
it is an extension of an ongoing fishing period. 

- For the June sockeye fisheries in the Alitak, S.W. Kodiak, and N.W. Kodiak Districts, the 
initial fishing periods will have at least a 42 hour advance notice; this includes the normal 
June 9 fishing period for the Alitak and N.W. Kodiak Districts and the approximate June 14 
fishing period for the N.W. Kodiak District. 

- All subsequent fishing periods for the Kodiak Area prior to July 6 will have at  least 18 
hours advance notice. 

- For the initial pinWchum salmon fisheries, at least 42 hours advance notice will be 
provided, with the fishery starting at 12:OO noon on July 6. 

- All subsequent fishing periods for the Kodiak Area after the  July 6 fishing ~ e r i o d  will 
have a t  least 18 hours advance notice. 

- All extensions in fishing time from a previously announced fishing period will have at least 
3 hours advance notice. 

Inperiod Closzrres 

- During the period ~ u l y '  6 through July 25 inperiod closures of "Seaward Zones" 
designated in the North Shelikof Strait Sockeye Salmon Management Plan may occur. 
Fishers operating in management units covered by this plan are advised that inperiod 
closures of "Seaward Zones" are possible. Such closures will be announced on SSB 
frequency 4125 kHz at 8:00 A.M.; 10:OO A.M., 2:00 P.M., o r  6:00 P.M. with the effective 
closure time occurring in as little as three hours following the initial announcement time. 

3 



Lmgtlz of Fislting Periods 

Sockeye Salmon 

In general, each fishing period targeting early and late sockeye salmon runs to major systems will 
be dependent upon weir escapement counts. Thls will also apply to minor systems with weirs that 
are targeted by the commercial fishery. The exception to this will be the June 9 commercial test 
fisheries in the Alitak Bay and N:W. Kodiak Districts and the June 9 fisheries in the Foul Bay 
and Waterfall Terminal Harvest Areas. The first period will extend from 12:00 Noon Friday June 
9 through 9:00 P.M. Saturday June 10, a 33 hour period. A second 33 hour commercial test 
fishery will occur in the N.W. Kodiak District beginning approximately June 14. The opening date 
is dependent on coordination with other terminal sockeye fisheries in order to spread the fishing 
effort. Additional fishing time in the Alitak Bay District will depend on the results of the June 
9 commercial test fishery, the ADF&G test fishery, weir escapements and sockeye salmon 
buildups (see Alitak Bay District Management Plan). 

In conjunction with the second commercial test fishing period in f ie  N.W. Kodiak District, there 
will be a 33 hour fishing period for surplus production from minor sockeye salmon systems 
(Afognak Lake, Saltery, etc.). Specific management units (sections) opened for this fishery 
depend on run strength associated with these units. The E.O. announcement for this opening will 
specify which sections are to be opened. 

Fishing periods in the Cape Igvak Section will be in 24 hour increments running from 12:01 A.M. 
to 12:01 A.M.. Fishing time will be dependent upon evaluation of the Chignik System sockeye 
salmon run strength. Chignik sockeye salmon are the dominant contributing stock harvested in 
this section. A review of the Cape Igvak Management Plan (5 AAC 18.360) should clarify the 
biological and allocative requirements. For the 1995 season, fishing time will initially be 
allocated in the Cape Igvak Section based upon the criteria listed in paragraph (c) of the plan. 

For most late run sockeye salmon stocks, a portion of the harvestable surplus is taken as bycatch 
during targeted pink salmon fishing periods. Consequently, a "blended" management strategy is 
needed to insure escapements are achieved by species with the upper escapement requirements not 
being exceeded. - 

Fishing periods for enhanced sockeye runs in terminal harvest areas (Figures 2-5) may result in 
continuous 24 hour period openings as long as there is a harvestable surplus. 

,.Chum Salmon 

The Duck Bay, Izhut Bay, and Kitoi Bay Sections may open to fishing as early as June 9. This 
is due to the forecasted strong return of chum salmon to Kitoi Bay Hatchery. Between the July 
6 to July 25 time period fishidg time for much of the Mainland District will not exceed 57 hours 
per week. 



Pink Salmon 

Preemergent pink salmon fry sampling of the Kodiak Management Area index streams conducted 
during March and April of 1994 indicated just fair over winter survival of the eggs and sac fry. 
These fry were from an excellent brood year escapement in 1993 with the indexed escapement 
estimate at 4.3 million pink salmon. Sampling resulted in an unweighted live fry index of 190.64 
live fry per square meter of spawning area. This live fry index is the seventh'highest odd year 
index on record. Early spring conditions in 1994 were fair for outmigration and rearing in the 

: nearshore ocean environment. Ambient air temperatures, as measured in Kodiak, were below 
average in March, but well above average from April through June. Kitoi Bay hatchery manager 
Tim Joyce noted that compared to recent years the 1994 spring plankton bloom seemed very 
good, and should have had a positive affect of marine survival. 

Although the live fry index was only the seventh highest on record, the number of pink salmon 
fry observed by salmon fishermen throughout the summer of 1994 in bays on Kodiak Island was 
higher than usual. This may have been a result of excellent early marine survival combined with 
an unusually high percentage of live fry outmigrating early from the streams. The actual 1995 
combined harvest of hatchery and wild production is likely to fall between the forecasted midpoint 
of 18.2 million and the upper end of 26.3 million pink salmon. 

In addition to the three management criteria identified in the introduction of this document, the 
harvest strategy for pink salmon utilizes: 1) a fixed July 6 opening date, 2) a pink salmon 
forecasting program to set the length of the initial fishing periods, and 3) coordination of multiple 
fisheries whenever possible to allow for dispersion of the purse seine fleet. 

The pattern of fishing periods for management units where pink salmon are the targeted species 
may vary in consideration of the forecasted pink salmon run. Fishing periods are expected to be 
3% days per week from July 6 through approximately August 25. During the peak harvest period 
of late-July to mid-August, fishing periods may be extended up to seven days per week. 

Listed below is a schedule of fishing periods which may be used for planning purposes by both 
ADF&G and industry. - 

First Period: 3% days (81 hours) - 12:00 Noon July 6 through 9:00 P.M. July 9. This period 
provides important harvest data to assess early run strength of Area K pink salmon and certain 
chum salmon stocks. No extensions in fishing time based on pink or chum salmon harvests would 
occur during this period. The increased closed water area will remain in effect in the East Arm 
of Uganik Bay. 

Second Period: 3% days (81 hours) - 12:OO Noon July 12 tltrorigl~ 9:00 P.M. July 15. This 
second period will assess run Fength for both pink and chum salmon and provide harvest data. 
No extensions in fishing time'based on pink or chum salmon harvests would occur during this 
period. 

Third Period: 3% days (81 llours) - 12i00 Noon JirIy 19 throngh 9:00 P.M. July 22. The third 
period will occur following a 3% day closure. This will allow an influx of pink and chum salmon 
into terminal areas to enhance the build-up of potential escapement. At this time a combination 



of harvest and early escapement or build-up information will provide an indication of the actual 
run strength for major pink salmon stocks. Extensions in fishing time in the Duck Bay and Izhut 
Bay Sections may occur. 

Fourth Period: 3% days (81 hours) - 12:OO Noon July 26 through 9:00 P.M. July 29. This 
fourth period is critical. Harvest should increase substantially and a fairly realistic assessment of 
total run strength should be evident by the end of the period. Extensions in fishing time 
commonly occur to this period during years when the pink and chum salmon runs are strong. The 

: initial pink salmon opening for the Kitoi Bay Section is expected to occur at the beginning of this 
fishing period. 

Fiftlt Period: 3% days (81 hours) - 12:00 Noon August 2 through 9:00 P.M. August 5. This 
fifth period should yield the peak harvest day and period, provided that normal run timing occurs. 
If preseason expectations appear valid, extensions in fishing time could occur in portions of the 
management area. The first significant announcement of differential fishing time by management 
unit may occur as heavy production areas are targeted for extensions, while moderate or lower 
production areas are not. 

Sixth Period: 3% days (81 hours) - 12:OO Noon August 9 tIzrough 9:00 P.IM. August 12. This 
sixth period should be the first postpeak period. Returns to major late production systems should 
be evident by period's end. There may be increases in closed water sanctuaries to enhance 
escapement levels. Evaluation's of run strength are used to determine if reductions in fishing time 
are needed for the remaining periods to ensure adequate escapement. A strategy to achieve full 
escapement in all systems is developed from this period. 

Seventh Period: 3% days (78 hours) - 12:OO Noon August 16 through 6:00 P.M. August 19. 
During the seventh period, a blended multi-species management approach is used for those 
sections where pink salmon were the targeted species for the previous six periods. Emphasis will 
still be on harvesting excess, good quality pink salmon and achieving escapement goals. 
However, major concern will be directed toward the run strength of late run sockeye and chum 
salmon. 

Eighth Period: 3% days (78 hours) - 12:OO Noon August 23 through 6:00 P.M. August 26. The 
eighth period will primarily be a cleanup period for pink salmod stocks. Escapement requirements 
should be assured at this point. Excess pink salmon of acceptable quality should be available for 
harvest in near terminal areas. This period also will require a major emphasis on multi-species 
management. It is a critical management period for late run sockeye and chum salmon stocks, 
as well as early run coho salmon. 

A change to this schedule of fishing periods should be expected if sipnificant deviations in 
the actual pink salmon return occurs. Less fishing time should be expected in management 
units where chum salmon a r e b e  targeted management species. 

Chum and Coho Salmon 

A large portion of the 1995 Kodiak chum and coho salmon harvest will occur as bycatch in 
nonterminal locations during major pink salmon fisheries. System specific chum and coho salmon 



fisheries, which occur during the pink salmon fishery, will commonly result in pertinent 
management units having less fishing time than management units targeting primarily pink salmon 
stocks. This approach emphasizes the use of more terminally located management units for 
targeted chum and coho salmon fisheries (i.e., Inner Kukak Section, Zachar Bay Section, 
Kizhuyak Section, etc.) 

INSEASON EMERGENCY ORDER ANNOUNCEMENTS 
("GETTING THE WORD") 

Fishing period announcements mav not alwavs be predictable because the fishery is managed 
on data which is compiled and evaluated daily. Data used to make fishery decisions includes (1) 
escapement reports via weir counts or aerial surveys, (2) harvest trends (total catch and catch per 
unit effort) and (3) information on fish buildups in closed water sanctuaries. 

After enough information has been collected to determine the fishing: time needed to harvest 
surplus fish, an emerpencv order and a fisherv announcement are issued in the following 
manner: 

1) A news release is constructed detailing: 
a) The date, time, and number of the emergency order announcement. 
b) The length of the fishing period. 
c) The opening and closing times and dates of the fishing period. 
d) The areas open to fishing. 
e) The areas closed to fishing (those sections not listed as being open). 
f) The location of "closed water" marker adjustments. 

2) The news release is posted at the entrance of the Kodiak ADF&G office. 

3) Copies of the news release are made available at the Kodiak office. For after hours 
availability, copies are stored at the main entrance. 

- 

4) The news release is recorded on a 24 hour recorded mesiage phone (Number 486-4559). 

5) The news release is made available to local radio stations (KVOK and KMXT) to be played 
by these stations. 

6) The news release is announced over SSB channel 4125 Khz following the marine weather 
broadcasts. Commonly, the first reading of a news release occurs after the 6:00 P.M. weather 
broadcast, but occasionally the initial reading comes after the 8:00 A.M. weather broadcast. 

t 

7) The news release is distributed to all registered processors either by hand, verbally on the 
telephone, by tele-fax, or through the ADF&G recorded message phone. 

8) Information on the most current news release or emergency order can also be obtained by 
calling the Kodiak ADF&G office during working hours, or by calling Dave Prokopowich 



(486-6007), Kevin Brennan (486-6375), or Dennis Gretsch (486-303 1) after working hours 
or on weekends. 

9) Copies of emergency orders are mailed to a current listing of required and interested 
recipients. 

10) Many fishers, ADF&G vessels and camps, and Fish and Wildlife Protection vessels use a 
small tape recorder to document the exact wording of each announcement as it is broadcasted. 
This is advisable, when considering the complicated nature of each announcement. 

NEW REGULATIONS 

In March of 1995 the Alaska Board of Fisheries addressed the harvest of Cook Inlet bound 
sockeye in the Kodiak Area again. 

No regulation changes were adopted for the 1995 season. 

Listed below is a new regulation adopted by the Alaska Board of Fisheries in March of 1994. 

SAAC 18.331. Gillnet Specifications and Operation. 

(i) Effective January 1, 1995, in the Moser-Olga Bay Section of the Alitak District the 
shoreward end attachment point of a set gillnet must be attached to a point of land or rock 
that is no more than 2.1 feet below the surface of the water at mean lower low water at 
Alitak Bay. The shoreward end attachment point of a set gillnet in the Moser-Olga Bay 
Section that is not above the surface of the water at all times 

(1) must be certified, by a registered land surveyor, to be no more than 2.1 feet below the 
surface of the water at mean lower low water a t  Alitak Bay; 

(2) must be marked with a permanent survey monument by a registered land surveyor; 
(3) may not be below the survey monument; and 
(4) may not be more than two horizontal feet from the 5urirey monument. A set gillnet 

may not be attached to the beach inside closed waters. For the purpose of this subsection, 
a "registered land surveyor" is a land surveyor registered by the state under AS 08.48 and 
12 AAC 36.(In effect before 1983; am 4/16/83, Register 86; am 5/11/85, Register 94; am 
5/31/85, Register 94; am 6/2/88, Register 106; am 4/19/90, Register 114; am 7/23/94, Register 
131). 

MISCELLANEOUS REGULATORY CLARIFICATIONS 
1 

Closed Water Adjzcstnrents 

There have been conflicting interpretations of Alaska Statute 16.05.785 regarding the failure to 
remove markers. As a result there will be no inseason adjustments of closed waters unless 



ADF&G personnel are able to remove old markers and install new markers. or unless inseason 
adjustments of closed waters are made to a specific stream terminus. All adjustments to closed 
waters listed in 5A4C 18.350 will be made by emergency order and announced by news release. 

Closed Water Sanctuaries 

5AAC 18.350 Closed Waters 

Karluk Closed Water Sanctuary 

There have been problems encountered in the past with the current description of the closed water 
sanctuary seaward of Karluk Lagoon. Consequently, the following closed water sanctuary will 
be in effect, by emergency order, near the entrance to Karluk Lagoon, stream no. 255-101 (Figure 
6): 

5AAC 18.350 CLOSED WATERS (a)(2) Southwest Kodiak District 
(E) That portion of the Southwest Kodiak District (off of the entrance to Karluk Lagoon 

(stream no. 25.5-101)) enclosed bv a line from 57'34'28" N. lat., 154O28'18" W. long. 
to 57O34'32" N. lat., 154'26'42" W. long. (NOAA Chart 16598). 

Buskin River Closed Water Sanctuary 

The stream mouth of the Buskin River (stream no. 259-21 1) has moved considerably over the past 
several years. The previous markers were not providing adequate protection to salmon migrating 
into the stream. The north shore marker has been moved and an offshore point is designated to 
aid in triangulation of the closed water area. The offshore point is at the reef directly east of the 
spit, and may be marked with a buoy. The location of the closed waters will be described in the 
first salmon emergency order as follows (Figure 7): 

5AAC 18.350 CLOSED WATERS (a)(6) Northeast Kodiak District 
(E) Buskin River: all waters inside of a line m i n ~  from a marker on the bluff north of the 

mouth of the Buskin River at auuroximately 57'45'48" N. lat.. 152'28'23" W. long. to 
a point offshore at 57'45'21" N. lat., 152'28'09'' W. low.  to a marker located onshore 
south of the river mouth at a~uroximately 57'45'09'' N. lat., 152'28'39'' W. long. 
WOAA Chart 16595) 

Ayakulik River No. 256-201 Closed Water Sanctuary 

ADF&G regulatory markers will be placed in such a manner as to better define the "stream 
terminus" of the Ayakulik River. The intent of this closed water sanctuary is to prevent seines 
from being set which completely block fish access to the river (Figure 8). 

t 
t 

East Arm of Uganik Increased Closed Water Sanctuary 

Additional fishing time is anticipated i i  the Northwest Kodiak District due to early run Karluk 
sockeye. The closed water sanctuary in the East Arm of Uganik Bay (stream no. 253-122) will 
be enlarged to provide for increased protection for sockeye and pink salmon bound to Uganik 



Lake. This increased closed water sanctuary includes all waters east of a line from Mink Point 
(153'30'57'' W. long. 57'43'06 N. lat) to Packers Spit at (153'30'00" W. long. 57'43'57" N. lat) 
and will remain in effect for the entire salmon season (Figure 9). 

Remainder of the Kodiak Area 

A straight line closure is in effect in areas where ADF&G has deployed regulatory markers to 
establish waters closed to fishng, ,provided that no  ort ti on of that line is less than 500 vards 

-- from the seaward extremities of the e x ~ o s e d  tideland banks which desknates the stream 
mouth. Consequently, common closed water configurations will be areas of various shapes, 
depending upon the nature of each individual stream mouth extending between the two regulatory 
markers. In areas where ADF&G has deployed regulatory markers to establish waters closed to 
fishing in bays a straight line closure is in effect. 

ADF&G is expanding its stream marker program in the Mainland District. Fishers participating 
in salmon fisheries located in the Mainland District should be aware that closed water sanctuaries 
to protect salmon buildups may be larger in some areas due to the placement of markers. 

Boundary Determinations 

The latitude and longitude as plotted on a NOAA navigational chart, North American Datum 
1927, approximate scale 1:80,000, will represent the correct boundary locations in determining 
the location of a particular district, section boundary, or any inseason emergency order boundary. 
Boundaries plotted on NOAA navigational charts using NAD 1983 may not correspond to the 

correct locations. Latitude and longitude as determined by Loran or Global Positioning System 
(GPS) bearings may represent incorrect boundary locations. District and Section boundaries are 
depicted on the current Kodiak salmon statistical area chart available at Kodiak ADF&G office. 

Section Boundaries 

The Raspberry Strait Section is not part of the Southwest Afqgnak Section. 

Purse Seine Leads 

.Minimum mesh size is seven (7) inches. Double panels of web overlapped in the lead are not 
legal. 

Set Gillnets - Operation of Gear 
t 

Leads 

"Seine webbing" used as a lead for set Hillnets is not intended to "gill salmon". Set gillnet leads 
which have similar mesh size and web construction to the actual set gillnet gear are @ considered 
legal gear. 
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Operation of Set Gillnets 

Set gillnets must be operated in substantially a straight line, except that no more than 25 fathoms 
of a set  illn net may be used as a hook. A hook may be used in any configuration. When a set 
gillnet is being operated primarily as a "hook in anv confi~uration" it will be considered illegal 
to activelv operate that gillnet as a purse or beach seine (such as "round hauling"). 

FISH TICKETS 

All fishers should check the statistical area recorded on each of their fish tickets. It is required 
that the correct harvest location(s) be shown on each ticket and it is the responsibility of each 
fisher to ensure that tender operators or cannery personnel record the correct harvest location on 
each ticket. This information is extremely important in evaluating inseason harvest levels, stock 
contribution, and effort distribution. 

Seiners 

Please provide estimates of harvest by area to tender operators. For example "113 of my reds 
were from Cape Alitak (257-20) and the rest were from Red River (256-20). The rest of my fish 
were 112 and 112 from each of these areas". Prior to signing your tickets, check to make sure the 
proper harvest information by STATISTICAL AREA has been entered. 

Accurate recording of the harvest fiom that portion of the Shelikof Strait regulated by the 
Shelikof Strait sockeye salmon management plan is particularly important. In order to provide 
an accurate accounting of sockeye salmon harvests in this area, ADF&G and Fish and Wildlife 
Protection will conduct extra monitoring of harvest activity and tendering operations in this area 
during the July 6 to July 25 time period of this plan. 

Gillnetters - 
, 

Because of the fured nature of this gear, each permit holder's reporting area (statistical area) 
should be consistent between landings. In the event that gillnet fishers move into a new 
statistical area, please provide the tender operator with that information. Prior to signing your 
tickets, ensure that the proper harvest information by STATISTICAL AREA has been entered. 

MANAGEMENT PLANS 
T 

Currently there are seven Board of Fisheries approved management plans which direct 
management activities for specific portjons of the Kodiak area. Each management plan affects 
several management units through part 'or all of the salmon fishing season (Table 4). Any plan 



requires the test of time and a continued review process to determine its effectiveness at 
accomplishing the desired biological and allocative goals. 

Proper implementation of these plans in 1995 will require a major communication effort between 
ADF&G and the industry. All inquiries, suggestions, and concerns regarding management plans 
should be directed to ADF&G, Kodiak. A discussion of each plan follows. 

Cape Igvak 

The Cape Igvak Management Plan covers the time period from June 5 through July 25 for salmon 
fishing in the Cape Igvak Section of the Mainland District (Table 5). Thls plan has been in effect 
since 1978 and allocates approximately 15% of the available Chignik sockeye salmon for 
harvesting to Kodiak permit holders if specific biological and harvest criteria are met in the 
Chignik Management Area. The 1995 forecast for Chignik sockeye salmon runs indicate that 
early production should be above average, and that late production should be near average. 
Fishing time after July 25 in the Cape Igvak Section will be targeted toward pink, chum, and coho 
salmon bound to spawning streams in the Cape Igvak Section and in the Wide Bay Section. 

Alitak Bay District 

This plan covers the entire commercial salmon fishing season, and identifies the .primary species 
by management unit throughout the season (Table 6). The plan affects the sockeye salmon stocks 
returning to the Frazer, Upper Station, and Akalura systems, and the pink and coho salmon stocks 
returning to Dog Salmon, Upper Station, Akalura, Humpy Cove, Deadman, Horse Marine, and 
Silver Salmon systems. This plan has been in effect since 1988. 

The management chronology for Olga Bay stocks identifies the targeted stocks by approximate 
time period. In situations where two or more targeted stocks overlap in run timing a blended 
management approach will occur. Adequate fishing time will be provided to ensure that the upper 
escapement goals are not exceeded for the dominant stock(s), while still attempting to ensure that 
the lower escapement goals for the non-dominant stock(s) are achieved. As outlined in this 
management plan, fishing time directed on these stocks will occ$ simultaneously in the traditional 
management units for harvesting these stocks, the Cape Alitak Section and the Moser-Olga Bay 
Section. Management for these stocks will emphasize an aggressive strategy to contain the harvest 
to these traditional harvest units; this strategy also applies to the remainder of the stocks in the 
Alitak Bay District. 

The regulation implementing this management plan (5 AAC 18.361) appears in the 1995 
Commercial Finfish Regulation Book. Dates listed in the plan are approximate and may vary with 
changes in run timing. The ~ 6 n e  9 commercial test fishery, however, is a firm date. 
The specifics for managing the 1995 returns need to consider the expected magnitude of the 
targeted stocks returning to the Olga Bay systems. The sockeye salmon returns to Alitak are 
expected to yield relatively strong sockye salmon production from the early run Frazer system. 



Some specific points to emphasize this year are: 

- The approximate June 12 through June 24 period is identified as an aggressive management 
time for Frazer sockeye salmon run. 

- The lower biological escapement goal for Frazer sockeye salmon (130,000) will be targeted. 

- The biological pink salmon escapement requirement for the Dog Salmon system ranges from 
60,000 to 180,000 fish. 

- In the event fishing time is required in the Upper Olga Bay management units, there will be 
minimal advance notice time. 

- Sockeye returning to Akalura will be managed in the Inner Akalura Section, so that sockeye 
escapement does not exceed 60,000 fish. The lower biological escapement goal of 40,000 
sockeye will be targeted. 

Westside Kodiak 

The Board of Fisheries adopted into regulation the Westside Kodiak Management Plan in 1989. 
This plan identifies a management chronology for the major Westside Kodiak salmon stocks 
(Table 7). 

This plan was submitted as a proposed regulation to the Board of Fisheries by the Kodiak 
Management Staff in order to allow industry the opportunity to comment on existing harvest 
strategies and to clarify their intent. Kodiak fishers frequently expressed concerns over how the 
department would manage the Westside management units (sections) into the 1 9 9 0 ' ~ ~  when local 
sockeye stocks are projected to be near maximum production, since this will affect the traditional 
harvest opportunities between fixed and mobile gear. The annual harvest strategy has traditionally 
invoked a blend of fishing time between the 17 management units covered by this plan. At times 
this blend has not been totally understood by industry and has resulted in enough allocative 
uneasiness that future management stability could be jeopardized. Guidelines for this blend 
needed to occur in regulatory form to specifically identify inseasonharvest strategy and dispel any 
concern or confusion. Again, the previous regulatory structurcprior to this management plan did 
not provide the information needed by industry to evaluate inseason management decisions which 
affect allocation concerns of the three gear types. 

The goal of this management plan is to achieve escapement and harvest objectives of sockeye 
salmon returning to the Karluk, Ayakulik, and other Westside minor systems. Further, it details 
the management of pink, chum, and coho salmon returning to systems in the Southwest Afognak, 
Central, North Cape, Anton Larsen Bay, Sheratin Bay, Kizhuyak Bay, Terror Bay, Inner Uganik 
Bay, Spiridon Bay, Zachar B q ,  Uyak Bay, Outer and Inner Karluk, Sturgeon Bay, Halibut Bay, 
and Outer and Inner Ayakulik Sections. The intent of the Board is to insure salmon bound to 
these systems are harvested to the extent possible by the traditional fisheries located in all 17 
sections. The plan directs the department to manage the Northwest Kodiak and the Southwest 
Kodiak Districts and the Southwest Afognak Section in accordance with the guidelines set out in 
this plan. 



This management plan reflects the realization of long term management goals and identifies 
current management practices both of which were initially implemented in 1971. The basis for 
these goals and practices was primarily to rebuild depleted Karluk and depressed Ayakulik 
sockeye salmon stocks. This plan provides a predictable management framework for these rebuilt 
stocks, as well as major pink, churn and coho salmon stocks of westside Kodiak. It also helps 
to stabilize fishing opportunities between the three gear types on the highest quality fish in these 
districts and sections. 

Sockeye returning to Karluk Lake will be managed so that an escapement of 200,000 sockeye 
salmon is attained for the early run and an escapement of 400,000 sockeye salmon is attained for 
the late run. 

The regulatory wording of this plan appears in the 1995 Commercial Finfish Regulation Book 
under 5AAC 18.362. 

North Shelikof Strait Sockeye Salmon 

The Board of Fisheries in December 1989 created the North Shelikof Strait Sockeye Salmon 
Management Plan in response to their concerns that the fishing patterns and quantities of sockeye 
harvested by Area K seiners in 1988 represented the onset of an expansion of the interception of 
Cook Inlet bound sockeye in Kodiak Area waters. This plan was meant to contain this 
interception by not exceeding estimated historical interception levels while still providing for 
traditional opportunities to harvest high quality local pink and churn salmon stocks. The major 
impact of this plan was to create "sockeye harvest caps" for portions of the North Shelikof 
which encompasses eight (8) management units. After these sockeye harvest caps are met, 
commercial salmon fishing is restricted in these 8 management units to inshore waters 
(Figure 6). 

During the January 1993 Board of Fisheries meeting in Kodiak, a modification of the management 
plan was made to allow for the traditional near shore seine fisheries to continue in the Southwest 
Afognak Section, in the event the sockeye harvest cap was reached. After the harvest cap is met, 
fishing will be restricted in waters inside of a 0.5 mile corrid~r Figure 10). 

The regulatory wording for this management plan is listed below and under 5AAC 18.363. 

From July 6 through July 25 in the Dakavak Bay, Outer Kukak Bay, Inner Kukak Bay, 
:Hal10 Bay, and Big River Sections of the Mainland District, and in the Shuyak Island and 
Northwest Afognak Sections of the Afognak District, the department shall manage the fishery 
as follows: 

I - Management of the fishery must be based on local stocks; 

- the fishery may remain open during normal fishing periods until the harvest exceeds 
15,000 sockeye salmon; 



- when the harvest exceeds 15,000 sockeye salmon, the department shall restrict the 
fishery by emergency order to waters of the shoreward zones, as described below: 

- Dakavak Bay, Outer Kukak Bay, Inner Kukak Bay, Hallo Bay. and Big River Sections 
west of a line from Cape Douglas at 58'51'06" N. lat, 153'14'54" W. long, to a point at 
58'42'40" N. lat, 153'26'18'' W. long, to a point east of Swikshak River at 58'38'06" N. 
lat., 153'35'24'' W. long., to Cape Chiniak at 58'3 1' N. lat., 153'54'21" W. long., to Cape 
Nukshak at 58'23'30" N. lat., 153'57' W. long., to Cape Ugyak at 58'16'36" N. lat., 
154'06'03" W. long., to Cape Gull at 58'13' N. lat, 154'08'30'' W. long., to Cape Kuliak 
at 58'08'1 1" N. lat., 154'12'34'' W. long., to Cape Atushagvik at 58'05' N. lat., 
154'18'48" W. long., to Cape Ilktugitak at 58'01'12" N, lat., 154'34'49" W. long to the 
southern entrance of Dakavak Bay at 58'01' N. lat., 154'43'30" W. long. 

- Shuyak Island and Northwest Afognak Sections south and east of a line from Point Banks 
at 58'38' N. lat., 152'18'54" W. long., to Dark Island at 58'38'45" N. lat., 152'33'05" W. 
long., to Gull Island at 58'35'48" N. lat., 152'38'45" W. long., to the northern entrance 
of Big Bay at 58'34'06" N. lat., 152'40'12'' W. long., to the western entrance of Blue Fox 
Bay at 58'27'41" N. lat., 152'43'42'' W. long., to Black Cape at 58'24'33" N. lat., 
152O.53'09" W. long., to Cape Pararnanof at 58'18'21" N. lat., 153'02'45" W. long. 

From July 6 through July 25 in the Southwest Afognak Section of the Afognak District, the 
department shall manage the fishery as follows: 

- management of the fishery must be based on local stocks; 

- the fishery may remain open during normal fishing periods until the harvest exceeds 
50,000 sockeye salmon; 

- when the harvest exceeds 50,000 sockeye salmon, the department shall restrict the 
fishery by emergency order to waters of the Southwest Afognak Section Shoreward 
Zones east of a line fiom one-half nautical mile west of Cape Pararnanof at 58'18'21" N. 
lat., 153'02'45" W. long., to one-half nautical mile west of Tanaak Cape at 58'15'36" N. lat., 
153O06'09" W. long., to one-half nautical mile west of ,Step Cape at 58' 12'05" N. lat., 
153'12'33'' W. long., to one-half nautical mile west of a point at 58'08'25" N. lat., 
1.53" 18'52" W. long., to one-half nautical mile west of Raspberry Cape at 58'03'35" N. lat., 
153'25'06" W., long. 

.All fishers and tender operators should familiarize themselves with the boundaries of these 
"seaward" and "shoreward" zones in each of these eight management units. Also, it will be the 
responsibility of both the permit holder and the tender operator to make sure fish tickets for fish 
harvested in the geographical area covered by this plan properly reflect the poundage and 
quantities of salmon by speck .  If there are questions on this management plan contact the 
ADF&G Kodiak staff. 



Crescent Lake 

The Crescent Lake Management Plan is associated with a relatively small coho enhancement 
project which could impact the subsistence fishery in the vicinity of Port Lions. T h s  plan 
clarifies the harvest priorities for coho salmon returning to the Settler Cove area near Port Lions. 
This plan was slightly modified by the Board of Fisheries, during the January 1993 meeting in 
Kodiak. Previously the plan allowed commercial harvest inside the breakwater at Port Lions only 
after September 16; the date is now September 10. In addition, the time period that this plan is 
in effect was changed from the entire salmon season to the time period July 15 through October 
31. The wording of the regulations guiding this plan are listed below as well as in the 1995 
Commercial Finfish Regulation Book under 5AAC 18.364. 

5AAC 18.364. Crescent Lake Coho Salmon Management Plan. 

(a) From July 15 through October 3 1, the Department shall manage the commercial, sport, and 
subsistence fisheries in Settler Cove to provide for full utilization of the enhanced stock 
of coho salmon returning to Crescent Lake in accordance with the Crescent Lake Coho 
Salmon Management Plan in this section. 

(b) Sport and subsistence fisheries are allowed in all waters of Settler Cove consistent with 
5AAC 64 and 5AAC 01. 

(c) The department may open, by emergency order, those waters of Settler Cove between 
the causeway and a line from the seaward end of the Port Lions breakwater to a 
department marker located directly across Settler Cove from the breakwater, to the 
commercial taking of salmon only as follows: 

(1) the department may not allow the commercial taking of salmon before 
September 10; and 

(2) before opening the fishery, the department shall determine that 500 or more 
coho salmon are available in Settler Cove for harvest. 

- 

Eastside Afognak 

The Board of Fisheries, during the January 1993 meeting in Kodiak, adopted the Eastside Afognak 
Management Plan. Prior to the adoption of the management plan the commercial salmon fisheries 
of the eastside of Afognak Island were managed under an informal management plan formulated 
by Kodiak Area management biologists and Kitoi Bay hatchery manager. The goal of this plan 
is to achieve broodstock requirements for the hatchery, escapement requirements for local stocks, 
and specify the requirements f6r fishing time in the Southeast Afognak, Duck Bay, Izhut Bay, and 
Kitoi Bay Sections (Table 8). The regulatory wording of this plan is listed below as well as in 
the 1995 Commercial Finfish Regulation Book. 



5AAC 18.365. Eastside Afognak Management Plan. 

(a) The goal of the Eastside Afognak Management Plan is to achieve escapement and 
harvest objectives of sockeye, pink, coho. and chum salmon returning to natural 
spawning systems in the Southeast Afognak, Duck Bay, Izhut Bay, and Kitoi Bay 
Sections, and broodstock to Kitoi Bay hatchery. It is the intent of the board that salmon 
bound for these systems be harvested by the commercial fisheries located in these 
sections. 

(b) The Southeast Afognak Section shall be managed on sockeye salmon returning to 
Afognak Lake during the period from June 9 through July 5. From July 6 through 
August 24, fishing opportunities will be based on pink salmon returning to major 
systems in Afognak, Kazakof (Danger), and Marka Bays. After August 24, fishing time 
will be dependent on coho salmon returning to this section. 

(c) The Duck Bay Section shall be managed on early chum or sockeye salmon returns to 
Kitoi Bay hatchery during the period June 9 through July 18. From July 19 through 
August 24, fishing time will be based on returning mixed wild and hatchery pink 
salmon. After August 24, this section shall be managed on local coho salmon runs. 

(d) The Izhut Bay Section shall be managed on the early chum or sockeye salmon returning 
to Kitoi Bay hatchery during the period June 9 through July 18. From July 19 through 
August 1, this section may remain closed to fishing to assure that pink salmon cost 
recovery goals are achieved at Kitoi Bay hatchery. If hatchery cost recovery harvests 
are not required, fishing time in this section will depend on returning wild and hatchery 
pink salmon from July 19 through August 24. After August 24, fishing time will be 
dependent on returns of local coho salmon and late hatchery sockeye salmon runs. 

(e) The Kitoi Bay Section shall be managed on early run chum or sockeye salmon returning 
to the Kitoi Bay hatchery, from June 9 through July 20. From July 3 through July 20, 
fishing opportunities will not occur until chum salmon broodstock requirements for the 
hatchery are assured. After July 20 through August 20, this section will be managed for 
pink salmon cost recovery and broodstock requiremeqts. 'If there is no pink salmon cost 
recovery, the section may be managed to harvest pi& salmon that exceed broodstock 
needs. After August 20, fishing opportunities may be provided to harvest returning late 
sockeye and coho that exceed broodstock needs. 

Spiridon Bay Sockeye Salmon 

The ~ o d i a k  Regional Aquaculture Association, in conjunction with ADF&G, has developed a 
supplemental run of sockeye s$mon in Spiridon Bay. Sockeye fry are stocked in Spiridon Lake 
to rear and then migrate into Sbiridon Bay. Because of the steep topography of the creek leading 
to the lake the returning sockeye can not ascend to naturally spawn. All returning sockeye are 
intended for common property fisheries, ADF&G, KRAA, and the U.S. Fish and Wildlife Service 
have developed a management plan which attempts to fully utilize these salmon while protecting 
local stocks. The Spiridon Bay Sockeye Salmon Management Plan was adopted into regulation 
by the Board of Fisheries at the January 1993 meeting in Kodiak. 



SAAC 18.366. Spiridon Lake Sockeye Salmon Management Plan. 

(a) The department shall manage the commercial, sport, and subsistence fisheries in Spiridon 
Bay to provide for full use of the enhanced stock of sockeye salmon returning to 
Spiridon Lake. 

(b) The purpose of the Spiridon Bay harvest strategy is to allow for the orderly harvest of 
sockeye salmon returning to Telrod Cove from the Spiridon Lake enhancement project 
while providing adequate protection for local natural salmon stocks returning to other 
streams of the bay. The intent of the enhancement project is for the harvest of returning 
enhanced salmon to occur in traditional commercial fishing areas of the Northwest 
Kodiak District during openings directed at harvesting Karluk sockeye and westside pink 
and chum salmon stocks. 

(c) Only that portion of the Spiridon Bay Special Harvest Area in Telrod Cove Proper will 
be open to fishing (Figure 2). (New for 1995.) 

- 

(d) Only purse seine and beach seines may be operated in the Spiridon Bay Special Harvest 
Area. 

(e) If a harvestable surplus of enhanced sockeye salmon is in the special harvest area, 
fishing periods will run 24 hours per day. When possible, openings will be coordinated 
to occur at the beginning of openings in the Northwest Kodiak District. (New for 
1995.) 

Eastside Kodiak 

The Eastside Kodiak Salmon Management Plan shows which species effect fishing time in 
management units located in the Northeast and Eastside Kodiak Districts throughout the season 
(Table 9). Although not in regulation, this plan reflects fishing opportunities which have been 
implemented annually since 1978. 

- 

SOCKEYE SALMON ESCAPEMENTS GOALS FOR AREA K 
MAJOR SOCKEYE SALMON SYSTEMS 

The amount of fishing time for targeted sockeye salmon fisheries on systems having fish weirs 
is dependent on actual escapements. These include the Karluk, Ayakulik, Upper Station, and 
Frazer systems (major systems) and for the Akalura, Saltery, Buskin, Litnik, Pauls, and Thorsheim 
systems (minor systems). FO? sockeye salmon systems without weirs, fishing time is generally 
conservative and occurs at the discretion of ADF&G, in proportion to the perceived system 
specific run strength. 

Upper and lower biological escapement requirements have been identified for each river's sockeye 
salmon stocks (Table 10). A basic management function is to achieve at least the lower 



escapement goals for stocks exploited by targeted fisheries, even if it means that directed fishing 
time on those stocks does not occur. When the possibility exists that the upper escapement goals 
may be exceeded and significant deviations from optimum production could occur because of that 
excess; maximum directed fishing time on these stocks would be allowed, even if it requires 
continuous stream terminus fishing to contain the escapement at or near the upper levels. This 
is the extreme case occasionally needed to manage the Kodiak Area sockeye salmon runs. More 
common is a moderate amount of directed fishing time required to harvest sockeye salmon surplus 
and provide escapement approaching desired levels. 

Escapement graphs by stream are a good tool for illustrating escapements, similar to preseason 
harvest projections (Appendix B. I. - B.5.). These are curves drawn based on historical average 
cumulative escapement by day, scaled to the upper and lower biological escapement goal for each 
particular system. Actual escapements can be plotted on these graphs to compare with the 
projected curnuIative count. Since fishing time is strongIy tied to escapement levels, these graphs 
can be valuable aids in understanding current ADF&G management actions, and in planning for 
fiture fisheries. Actual inseason escapement counts can be heard daily at 8:15 A.M. on SSB 
channel 3230 Khz. - 



Table 1. Commercial salmon harvest in 1994 and harvest projections for the Kodiak Mana, oement 
Area, 1995. 

CHINOOK SOCKEYE COHO PINK CHUM TOTAL 

1994 Projected Harvest 25,000 2,428,100 325,000 13,700,000 6 10,000 17,088,100 
1994 Actual Harvest 22,600 2,877,500 296,200 8.162,600 738,800 12,097,700 

- - 1995 Projected Harvest . - 25,000 2,400,000 3 10,000 18,235,000 800,000 2 1,770,000 

Early Run Sockeye Salmon Fisheries (619-7115) 
Cape Igvak 262,500 
Karluk 400,000 
Ayakulik 105,000 
Frazer 420,000 
Upper Station 70,000 
Minor Systems 70,000 
Minor Enhancements 
Other 100,000 
SubTotal 1,427,500 

Late Run Sockeye Salmon Fisheries (7116-9/15) 
Afognak (Hatchery) 5,000 
Cape Igvak 140,600 
Karluk 175,000 
Ayakulik 65,000 
Frazer 105,000 
Upper Station 250,000 
Minor Systems 75,000 
Spiridon 135,000 
Other 50,000 
SubTotal 1,000,600 

TOTAL SOCKEYE 2,428,100 2,877,500 2,400,000 

Coho Salmon Fisheries (811-1011) 
Afognak (Hatchery) 
Afognak (Natural) 
Westside 
Alitak 
Easlide/Northend Kodiak 
Mainland 
Su bTotal 

Pink Salmon Fisheries (716-915) 
Afognak (Hatchery4 1,400,000 2,05 1,400 7,965,000 
Afognak (Natural) 700,000 623,400 1,150,000 
Westside Kodiak 5,000,000 3,3 15,000 4,650,000 
Alitak 2,000,000 1,120,800 2,365,000 
EastsideNorthend Kodiak : 3,500,000 858,200 1,750,000 
Mainland : 1,100.000 193,800 355,000 
SubTotal 13,700,000 8,162,600 18,235,000 



Table 1. (page 2 of 2) 

1994  HARVEST^ 1995  HARVEST^.^ 
FISHERY Projection ~ c t u a l '  Proiection as of 1/5/95 

Chum Salmon Fisheries (616-915) 
Afognak (Hatchery) 10,000 5,000 150,000 
Afognak (Natural) 50,000 34,900 3 1,000 
Westside Kodiak 250,000 286,100 2 13,000 
Alitak 50,000 112,100 38,000 
EastsideNorthend Kodiak 150,000 209,700 148,000 
Mainland 100,000 91,000 220,000 
SubTotal 610,000 738,800 800,000 

GRAND TOTAL 17,088,100~ 12,097,700~ - 21,770,000~ 

a Numbers of fish. 
1995 harvest projections as of 11519. 
Actual harvest estimates by fishery as of 1/5/95.  

Includes 25,000 chinook - projected harvest. 
Includes 2 2 , 6 0 0  chinook - actual harvest. 
Includes 25,000 chinook - projected harvest. 



Table 2. Expected harvest from supplemental salmon production, by system and species for 
the Kodiak Management Area, 1995 .~  

System Sockeye Pink Coho Chum 

b Kitoi Bay Hatchery Complex 32,000' 7,965,000 15,000 150,000 

Spiridon Laked 160,000 0 0 0 

Hidden Lake 2 1,000 0 0 0 

Waterfall Lake 20,000 0 0 0 

Crescent Lakee 13,000 0 5,000 0 

Katmai Lake 0 D 2,000 0 

Kodiak Road System Lakes 0 0 3,000 0 

Total 246,000 7,965,000 25,000 150,000 

a Harvest estimates by KRAA and Kitoi Bay Hatchery staff. 
See Eastside Afognak Salmon Management Plan. 
Harvest is expected to occur during fisheries targeting pink salmon. 
See Spiridon Lake Sockeye Salmon Management Plan. 
See Crescent Lake Salmon Management Plan. 



Table 3. Commercial salmon season opening times and dates by species for the Kodiak 
Area, 1995. 

EARLIEST OPENING TIMEDATE . 

FISHERY Finn Timemate Approximate Timemate 

Early Run Sockeye Salmon Fisheries 

Cape Igvak Section a 12:01 A.M. June 5-9 
N.W. Kodiak District 12:OO Noon June 9 
Inner Ayakulik and Outer Ayakulik Sections Low tide June 7-9 
Alitak District b. 12:OO Noon June 9 
Minor Systems ' 

Uganik 
Paramanof 
PaulsPerenosa 
LitniWaterfall Lakemidden Lake 
Saltery 
KafliaISwikshak 

PinWChum Salmon Fisheries 

Mainland District 
Afognak District 
N.W. Kodiak District 
S.W. Kodiak District 
Alitak District 
Eastside Kodiak District 
N.E. Kodiak District 

Late Run Sockeye Salmon Fishery 

Cape Igvak Section f 

All remaining late run sockeye fisheries g 

System Specific Coho Salmon Fisheries h 

Mainland District 
Afognak District 
N.W. Kodiak District 
S.W. Kodiak District 
Alitak District 
Eastside Kodiak District 
N.E. Kodiak District 

12:OO Noon July 6 
12:OO Noon July 6 
12:OO Noon July 6 
12:OO Noon July 6 
12:OO Noon July 6 
12:OO Noon July 6 
12:OO Noon July 6 

12:OO Noon June 14 
12:OO Noon June 14 
12:OO Noon June 14 
12:OO Noon June 9-11 
12:OO Noon June 14 
12:OO Noon June 14 

12:Ol A.M. July (?) 
12:OO Noon July 15 

I 

12:OO Noon Sept. 1 
12:OO Noon Aug. 15 
12:OO Noon Sept 1 
12:OO Noon Sept 1 
12:OO Noon Sept 1 
12:OO Noon Sept. 5 
12:OO Noon Sept. 5 



Table 3. (page 2 of 2) 

a Actual opening date will be determined by sockeye escapement levels into the Chignik River 
system. Fishing time will be in 24 hour increments. 
Actual opening timeldate is as shown. This opening is considered a commercial test fishery; 
fishing time for this initial period will be 33 hours (12:OO nooon 6/9 through 9:00 P.M. 6/10). 
Actual opening date will be determined by the sockeye escapement level into Ayakulik River 
and opening time by low tide timing during daylight hours. 
Actual opening time will be determined by sockeye escapement levels into minor systems. 
Fishing time for this period will be 33 hours (12:OO noon through 9:00 P.M.) 
Actual opening timeldate is as shown. Fishing time for this initial period will be 105 hours 
(12:OO noon 716 through 9:00 P.M. 7/10). See section on Fishing Periods for additional 
information. 
Actual opening date will be determined by sockeye escapement levels into the Chignik Rwer 
System. Fishing time will be in 24 hour increments. 

g Actual opening date for system specific fishing time will be determined by sockeye escapement 
levels into major systems. All fishing periods will begin at 12:OO noon and end at 9:00 P.M. 
prior to 8/16 and end at 6:00 P.M. from 8/16 to season's end. 
Actual opening date for system specific fishing time will be determined by overall coho run 
strength evaluation and by escapement levels into major systems and minor systems with 
reliable escapement data. 



Table 4. Regulatory fishery management plans for the Kodiak Management Area. 1995 

MANAGEMENT PLAN 
YEAR DATES IN 

INITIATED MGMT. UNITS AFFECTED EFFECT 

-. Cape Igvak Salmon Management 1978 
Plan 

Alitak Bay District Salmon 1987 
Management Plan 

Westside Kodiak Management Plan 1990 

Crescent Lake Coho Salmon 1990 
Management Plan 

North Shelikof Strait Sockeye 1990 
Salmon Management Plan 

Eastside Afognak Management Plan 1993 

Spiridon Bay Sockeye Salmon 1993 
Management Plan 

Cape Igvak Section 6i5 - 7/25 
Wide Bay Section 

Alitak Bay District 619 - 1011 

N.W. Kodiak District 
S.W. Kodiak District 
S.W. Afognak Section 

Portion of the central 
Section in Vicinity 
of Port Lions 

S.W. Afognak Section 
N.W. Afogak  Section 
Shuyak Section 
Big River Section 
Hallo Bay Section 
Inner and Outer Kukak Sect. 
Dakavak Section 

Kitoi Bay Section 
Izhut Bay Section 619 - 1011 
Duck Bay Section 

Special Harvest Area 
in Spiridon Bay Section 619 - 1011 - 



Table 5. Biological and allocative criteria, and the management chronology, of 
the Cape Igvak Management Plan for the Kodiak Management Area, 1995. 

BIOLOGICAL AND ALLOCATIVE CRITERIA FOR MANAGING THE CAPE IGVAK FISHERY ON 

CHlGNlK BOUND SOCKEYE 

MANAGEMENT CHRONOLOGY FOR CHlGNlK BOUND SOCKEYE AND KODIAK SALMON 

BIOLOGICAL REQUIREMENTS 

REGULATION 
SAAC 18.360 

(a) (b) (c) 

- 

(a) (b> (c) 

- 

- 

( f) 

- 

ALLOCATIVE REQUIREMENTS 

REGULATION 
5AAC 18.360 

(a) 

(b) 

(c> 

(4 

(e> 

- 

(g) 

ESCAPEMENT NEEDS 
CHIGNIK CHIGNIK 

CHIGNIK 
MINIMUM 
HARVEST 

EXPECI'ATIONS OF 
LESS THAN 
600.m 

EXPECTATIONS OF 
600.000 ARE 
IN W U B T  

- 

EXPECTATIONS OF 
6 0 0 . ~ 0  OCCUR 

CHIGNIK SALMON 
% WTERCEFTION 
CALCULATIONS 

ALLOCATION 
PERIOD 
600,000 

- 

- 

600,000 
1 MINIMUM 

(EARLY RUN) 
THROUGH 6/30 

350,000-400,000 

- 

- 

- 

- 
FROM JUNE 26 

IGVAK 
% 

CLOSED 

CLOSED 

OPEN TO 
ACHEIVE 15% 

80% OF CATCH 
AT IGVAK ARE 
CHIGNlK SOCKEYE 

615 - 7/25 
% NOT APPLICABLE 

- 
ONE DAY 
ADVANCE 
NOTICE 

15 % 

(LATE RUN) 
- 

- 

THROUGH 7/30 
195,000-200,000 

- 

- 
-JULY 9 

CAPE IGVAK SECTION CLOSED 
OR SEVERLY LIMITED UNTIL 
CHIGNIK LAKE RUN EVALUATED 

- 

400,000 

- 

250,000 



Table 6. Primary management species and fishery chronolosy of the Alitak Bay District 
Salmon Management Plan for the Kodiak Management Area, 1995. 
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Table 7. Primary management species and fishery chronology of the Westside Kodiak Management Plan for the 
Kodiak Management Area, 1995. 

LOCAL COiiO 

u 
2 < 

LOCAL AND MIXED PINK 

LOCAL PINK LOCAL PINK1 
E.R. CHUM & PlNK & L.R. CHUM 

LOCAL COf 10 

2 

F1 
OUT.AYAKULIK 

IN.AYAKULIK 

I 

CLOSED 

CLOSED 

61 1 619 6/16 6/23 7;6 7/16 81 1 811 6 8/25 916 1013 1 

COMMERCIAL TEST FISHERIES E.R. = EARLY RUN STOCKS L.R. = LATE RUN STOCKS 

I I I I I 

E.R. AYAKULIK SOCKEYE 

E.R. AYAKULIK SOCKEYE 

I i 

ODD-YEARCYCLE: L.R. AYAKULIK SOCKEYE 
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Table 8. Primary management species and fishery chronology of the Eastside Afoga!! 
Management Plan for the Kodiak Management Area, 1995. 

-- 

TARGETED SPECIES BY SYSTEM AND TIME FOR SPECIFIC MANAGEMENT UNITS " 

&'9 6/14 6/u) 711 7l3 716 7/187120 7~ WI 8/8 8/15 B R O 8 i 2 4  91 1 

[ - fishing time dependant upon sockeye escapement into Litnik system. 
- 

S E. AFOGNAK SECTION 

(Selnc) 

DUCK BAY SECTION 

(Seine) 

UHUT BAY SECTlON 

(Se~ne) 

KIT01 BAY SECTION ' 
(Se~ne) Broodstock 

PINK: Cost Raovery 

Common Propcny 

- - - - -  
CHUM BdOR Broodstock 

EARLY SOCKEYE 

Common Property - - - - -  
Bmodstock 

COHO & 

SOCKEYE. 

Common R o p y  

1 Included in this management plan are the harvest strategies for current natural and hatchery 
prodution as well as future hatchery production. 

2 The management plan required for the Kitoi Bay Section is rather complicated in order to achieve 
broodstock, cost recovery, and common harvest requirements. This is further complicated by the 

' 

multispecies production currently occumng at Kitoi Bay hatchery. The diagram shown attempts to 
approximate dates for when specific management strategies should be implemented to insure 
achievement of hatchery goals and an orderly harvest of quality common property fish. 
a Hatchery pink salmon broodstock captured. 
b Hatchery pink salmon cost &covev fishery when necessary. 
c Hatchery pink salmon common property fishery. 
d Hatchery chum andlor early sockeye salmon broodstock captured. 
e Hatchery chum andlor early sockeye silrnon common property fishery. 
f Hatchery coho and late sockeye salmon broodstock captured. 
g Hatchery coho and late sockeye salmon common property fishery. 

2 $ 
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-. 
Table 9. Management chronology by management unit for eastside salmon stocks, Kodiak Management Area, 1995. 

DATE 6/1 6/14 6/21 7/6 7/10 8/25 9/6 10/31 

MANAGEMENT UNIT 11 

I Local and mixed sockeye 33 hour fishing period. 



Table 10. Sockeye salmon escapement goals for major and minor systems in millions of fish, for 
the Kodiak Management Area, 1 9 9 5 . ~  

Early Run (Before 7/15) Late Run (After 711 5) Total 
Minimum Desired Minimum Desired Min. Des. 

Major Systems 

Karluk .I50 .250 .400 .550 ,550 .SO0 
Ayakulik .I60 .220 .040 .OSO .200 200 

b Upper Station .050 .075 .I50 .200 .200 .275 
Frazer ,140 .200 .I40 .200 

Subtotal 

Minor Systems 

Akalura .010 .015 .030 .045 .040 .060 
Saltery .020 .040 .020 .030 
Buskin .010 .015 .010 .015 
Litnik .040 .060 - .040 .060 
Pauls .020 .040 - .020 .040 
Thorsheirn .005 .O 10 - .005 .010 

Subtotal .lo5 .I80 .030 .045 .I35 .205 

GRAND TOTAL .605 .925 .620 2375 1.225 1.790 

a This listing of systems identifies only those systems whose escapement is monitored by fish 
weir total escapement counts. The escapement into these systems represents approximately 85% 
of the Kodiak Area's total sockeye escapement. 
Sockeye escapement into these systems characterized by two distinct stocks as identified by 
bimodal escapement pattern, i.e. an early stock where the cumulative escapement occurs 
through July 15 and a late stock where the cumulative escapement occurs primarily from July 
16 through season's end. 
Sockeye escapement into these systems characterized by one distinct escapement pattern and 
where escapement is essentially completed by approximately July 25. Escapement goals for 
Pauls Bay are currently being reevaluated. 

I 



MANAGEMENT CHRONOLOGY 
AVERAGE DURATION 

0 120 DAYS s 
JUNE 9 - OCTOBER 7 

619 716 711 5 811 915 9/15 9/25 

Figure 1. Commercial salmon fishery chronology, by specie, in the Kodiak Management Area. 
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SPIRIDON BAY SPECIAL HARVEST AREA INCLUDES 
ALL WATERS OF TELROD COVE NORTH OF A LINE 
EXTENDING FROM STREAM POINT 57O 39' 00" N. 
LAT., 153O 38' 30" W. LONG. TO 57' 38' 48" 
N. LAT., 153O 37' 48" W. LONG. 

Figure 2. Approximate boundaries of the Spiridon Bay Special 
Harvest Area- 



Figure 3.  Foul Bay Terminal harvest Area. 



WATERFALL LAKE TERMINAL HARVEST AREA: 
ALL WATERS SEAWARD OF THE STREAM 
TERMINUS OF STREAM NO. 251-822 
(5B0 23' 57" N. LAT., 152O 30' 12" W. 
LONG.) THAT ARE WITHIN A 1 NAUTICAL 

. MILE ARCH. 
W o o d e d  

Figure 4-  Waterfall Uake Terminal Harvest Area. 



CRESCENT LAKE TERMINAL HARVEST AREA: 
ALL F7ATERS OF SETTLER COVE WEST OF 
152O 50' 4 8 "  W. LONG. 

24 26 34 39 

Figure 5. Crescent Lake Terminal Harvest Area. 



INNER KARLUK SECTION 
\ 

Figure 6 ,  Knrluk River closet1 water sanctuary in the Kodiak Management Area, 199 5 -  
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~ i g u r e  7 -Buskin River closed watersanctuary in the Kodia!! Management h a ,  1995. 
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Figure 8- Ayakulik River closed water sanctuary, Kodiak Management 
Area, 1995 - 



- ..- 
EAST ARM UGANIK BAY 
INCREASED CLOSED WATER SANCTUARY 

Figure 9. East Arm Uganik Bay increased closed water sanctuary, 
, I  Kodiak Management Area, 1995- 



Figure 10. Approximate boundaries of the "North Shelikof Strait Seaward Zone" and the 
"Southwest Afognak Seaward Zone" of the North Shelikof Strait Sockeye Salmon 
Management Plan for the Kodiak Management Area, 1995. 
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Projected Salmon Harvest by Day, All Species Combined, 1995 

JULY AUGUST SEPTEMBER 

* 1995 ALL SALMON SPECIES PROJECTED HARVERST TOTAL = 21,770,000 

Appendix A.1. Projected salmon harvest curve, all species combined, for the Kodiak Management Area, 1995. 



1995 PINK S A L M O ~  HARVEST MID POINT PROJECTION = 18,200,000 
PROJECTED HIGH = 26,300,000 ** PROJECTED LOW = 11,200,000 

Appendix A.2. Projected socke* and pink salmon harvest curves for the Kodiak 
Management Area, 1995. 



JUNE JULY AUGUST SEPTEMBER 

* 1995 CHUM SALMON PROJECTED HARVEST TOTAL = 800,000 

* 1995 COHO SAL'MON PROJECTED HARVEST TOTAL = 31 0,000 

Projected Coho Salmon Harvest by Day, 1995 

Appendix A.3. Projected chum and coho salmon harvest curves for the Kodiak 
Management Area, 1995. 
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KARLUK SOCKEYE SALMON, EARLY RUN 
Upper and Lower Escapement Goals 

Appendix B 1. Upper and lower escapiment goal curves for the early and late run's of Karluk 
sockeye salmon in the Kodiak Management Area, 1995. 

I 



UPPER STATION SOCKEYE SAL,MON, EARLY RCTN 

UPPER GOAL - 75,000 LOWER GOAL - 50,000 

- -- - -- 

Appendix B.2. Upper and lower escapement curves for the early and late run's of Upper Station 
sockeye salmon in the Kodiak Management Area, 1995. 



Appendix B3. Upper and lower escapement curves for the Ayakulik and Dog Salmon Rivers 
sockeye salmon in the Kodiak Management Area, 1995. 



SALTERY SOCKEYE SALMON 
U D D ~ ~  and Lower Escapement Goals 

UPPER GOAL - 60,000 LOWER GOAL - 40,000 

Appendix B.4. Upper and lower escapement curves for the Saltery and Akalura Rivers 
sockeye salmon in the Kodiak Management Area, 1995. 
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APPENDIX B 

Kodiak Management Area Salmon Escapement Sampling 
Operational Plan, 1995 



KODIAK hIANAGEh1ENT .AREA SXLbION ESC.APEh1ENT SAMPLING 

OPERATIONAL PLAN. 1995 

Alaska Department of Fish and Game 
Commercial Fisheries Management and Development Division 

2 1 1 Mission Road 
Kodiak, Alaska 996 1 5 



TABLE OF CONTENTS 

Pace . 

LISTOFTABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 

LISTOFFIGURES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

LIST OF APPENDICES .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 

INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

GOAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

OBJECTIVES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TASKS 2 

SUPERVISION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

PROCEDURES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

DATA REPORTING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

TABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

FIGURES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

APPENDIX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 



LIST OF TABLES 

Table - Pace 

1. Sockeye salmon escapement sampling schedule, 1995 . . . . . . . . . . . . . . . . . . . . .  4 

LIST OF FIGURES 

Figure - Pace 

1. Location of salmon weirs in the Kodiak Management Area- . . . . . . . . . . . . . . . . .  5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2. The "Scott" six panel salmon trap 6 

LIST OF APPENDICES 

Appendix - Pace 

A. Procedures for sampling adult salmon for age, length weight, and sex . . . . . . . . . .  7 

B. Kodiak Area Commercial Salmon Fishery Harvest Strategy;- 1995 . . . . . . . . . . . . .  20 
'a 



INTRODUCTION 

Annually, sockeye salmon escapements are sampled for age. length, and sex from major and 

minor systems by field personnel within the Kodiak Management Area (KhIA). Management and 

research biologists rely on this data for forecasting, escapement goal evaluation. catch 

apportionment, and run timing estimation. As the demand on our salmon resource increases, so 

does the intrinsic value of this data. 

Stock identification projects using scale pattern analysis as well as age marker analysis have been 

conducted within the Afognak, NW Kodiak , SW Kodiak, Alitak Bay, and Mainland Districts. 

The foundation for these projects are the scale samples that are collected. It is imperative that 

scales collected be of the highest quality possible. In recent an attempt was made to use 

average weights as a possible method of stock separation by area. Fish ticket weights were used 

as individual fish weights by system were not available. In order to evaluate length-weight 

relationships by system throughout the KMA area, weights will be taken along with ALS at seven 

locations during 1995. 

GOAL 

Provide improved management of the Kodiak Management Area salmon runs by optimizing 

escapement requirements thereby insuring maximum harvest opportunities. 

OBJECTIVES 

1. Construct accurate brood tables (spawner-recruitment relationships). 

2 .  Develop accurate run forecasts. 

3. Evaluate escapement goals and accurately define run timing. 
'r 

4. Provide samples suitable for scale pattern analysis as required for addressing mixed stock 
fishery issues. 

5 .  Evaluate length-weight relationships at Afognak, Spiridon, Karluk, Ayakulik. Upper Station, 
Frazer, and Saltery Rivers. 



TASKS 

1. Collect representative age, length, and sex data from all major and selected minor sockeye 
salmon systems within the KIiIA. 

2. Collect a mixed assortment of weight data from selected sockeye salmotl systems within 
the KMA. 

SUPERVISION 

Regional Finfish Research Supervisor, Charles Swanton will supervise escapement sampling at 

Frazer Fishpass and Akalura weir. All other KMA escapement crews will be directly supervised 

by Kodiak Management Area staff. Regional Salmon Research--Biologist, Patricia Nelson will 

monitor weekly escapement sampling and review incoming data for quality, quantity, and 

timeliness. A log book will be maintained tracking weekly samples, and weir crew leader's will 

be notified periodically regarding data quality. 

PROCEDURES 

Weekly sockeye salmon escapement sampling for age, length, weight, and sex (ALWS), will be 

conducted at Karluk River, Upper Station, Ayakulik River, and Frazer Lake (Figure 1). Samples 

will be collected using a live box trap (Figure 2) according to the schedules in Table 1. If the 

required number of fish are not taken within a single day, obtain the balance of the sample on 

the following day. 

Minor systems will be sampled with reduced intensity following the sampling schedule in Table 

1. Litnik (Afognak) weir personnel will collect two 480 fish ALS samples from both early and 

late sockeye run components. Additionally, 200 individual fish weights (100 male and 100 

female) will be collected from the early and late run components. Two 480 fish ALS samples 
'7 

from both early and late sockeye run components will be collected at Akalura weir. A single 480 

fish sample will be collected at the Saltery weir during the peak escapement and 200 individual 

fish weights will be measured (100 male and 100 female). Sport Fisheries Di\.ision (S.F.D.) 

personnel will sample the Buskin River sockeye escapement with a goal of 140 fish every two 



weeks. for six weeks (sample size specified by S.F.D. biometrician). S.F.D. mi l l  similarly sample 

the Buskin River sockeye subsistence harvest. Development section personnel lvill collect .4LS 

data from Malina Lake. Little Kitoi. and Pauls Bay following the sampling schsdule presented 

in Table 1. Additionally, samples for ALWS will be collected at the Telrod Cove Terminal 

Harvest Area with a targeted sample size of 240 ALS and 30 weight samples (15 males and 15 

_ females) per week. 

It is essential that all ALS data be representative of the true escapement, therefore avoid bias by 

NOT pre-selecting fish based upon size, sex, condition or any other factor. Sampling and 

recording procedures are presented in Appendix A. Weight samples on the other hand should 

not be random. It is important that we obtain the greatest variety of lengths available at each 

system. Therefore, try to sample the smallest and largest fish during the sampling period as well 

as a wide variety of lengths between the largest and smallest fish. Weights are to be measured 

using a Chatillon spring scale to 25 lbs. Weigh fish to the nearest 0.25 lb and record weight on 

the back of the AWL form (right side). Check calibration of scale before use and periodically 

during the season using a 3 Ib can of coffee. Remember that we are evaluating weight at length 

so take care to ensure that each weight corresponds to the appropriate length. Specific procedures 

for collecting and recording weight data are described in Appendix A. 

DATA REPORTING 

Crew leaders will notify Dave Prokopowich, Kevin Brennan, or-Dennis Gretsch via SSB radio 

upon completion of weekly sampling. Karluk weir will mail completed ALS data to Kodiak 

(return receipt from the Karluk village post office), and notify the office of the mailing date (via 

radio). All other field camp personnel will send completed samples back to town on return 

'grocery flights. These packages should be clearly labeled to include: system, sample dates, and 

Attn.: Patti Nelson. The pilot should be notified to call Fish and Game at 486-1855 for package 

pick up. t 



Table I .  Sockeye salmon escapement sampling schedule, 1995. 

Locat ion 

ALS Weight 
Sampling Date Sample Sample 
Frequency Starting Ending Size Size 

_ Akalura welr (early) once 

Akalura weir (late) once 

Ayakulik weir weekly 

Buskin Lake weira biweekly 

Buskin Subsistence ~ a r v e s t ~  biweekly 

Frazer Fishpass 

Karluk weir 

Litnik (Afognak) weir 

Litnik (Afognak) weir 

Malina Lake weirb 

Little ~ i t o i ~  

Pauls ~a~~ 

Saltery River weir 

Upper Station 

Telrod coveb 

weekly 

weekly 

(early) once 

(late) once 

intermittently 

intermittently 

biweekly 

once 

weekly 

weekly 

May 15 

Jul 16 

May 30 

Jun 01 

Jun 01 

Jun 15 

May 30 

Jun 07 

Jul 14 

Jun 01 

Jun 01 

Jun 06 

Jul 07 

Jun 06 

Aug 01 

Sep 15 

Sep 30 

Aug 01 

Aug 01 

Aug 30 

Sep 30 

Jun 15 

Jul 20 

Aug 15 

Aug 15 

Jul 03 

Jul 20 

Sep 30 

Sept 15 

a Sampled by Sport Fish Division (sample size determined by S.F. Biometrician). 
Sampled by Development Section personnel. 



K O D I A K  
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O C E A N  

KIIometers 

F i g u r e  1. Location of s a l m o n  weirs i n  t h e  Rodiak Man2~?aen: Arsa. 
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\iei r Gate 

, Figu re  2.. The ' S c o t t "  s i x  panel salmon trap. 



APPENDIX A 

Procedure for Sampling Adult Salmon 
for age, length, weight, and sex 



Annuall?.. salmon sscapements and catches are sampled for age (scales), length. and ses (-4LS) 
by field crews throughout the state. This database is essential for sound management of the 
State's salmon resources. 

To be useful, data must be recorded on the mark-sense (XLVL) forms neatly and accuratel>.. 
Scale samples must be collected and mounted properly to ensure accurate age determination. The 
following procedures are to be adhered to when sampling for age, length. weight, and sex. 

COMPLETING THE AWL FOR%IS: 

A completed AWL form and accompanying gum card for sampling sockeye and chum salmon 
are shown in Appendix A. 1-2. 

Complete each section on the left side of the AWL form using a No. 2 pencil and darken the 
corresponding blocks as shown in the figures. Make every effort to darken the entire block as 
partially filled blocks are often missed by the optical scanner which reads and records the data 
from the AWL forms. Label only one form at a time to avoid a-carbon paper effect" resulting 
in stray marks. 

Description: 
Record the following: species/area/catch or escapementlgear type (seine, weir, etc.)/samplers 

Card: 
The AWL forms and corresponding gummed card(s) are numbered sequentially by date 
throughout the season starting with 001. A separate numbering sequence will be used for each 
species, district, and geographic location. Consult your port supervisor for the current card 
number. Sockeye scale samples will have only 1 gum card per AWL form as shown in 
Appendix A. 1. 

Species: 
Refer to the reverse side of the AWL form for the correct digit. 

Day, Month, Year: - 
" 

Use appropriate digits for the date the fish are sampled; for catch sampling, use the date the 
fish were caught. 

District: 
List only one district. Consult area statistical map or project leader for appropriate district. 

Subdistrict (Section): 
List a single subdistrict if it is known and if all the potential samples were caught in that 
section. If more than one section is involved, list each section but do not darken the 
corresponding blocks. Leave blank if the section is unknown. 



Stream: 
Leave blank for catch sampling; escapement sampling consult area statistical map for 
appropriate stream number. 

Location: 
List the appropriate code as shown on Appendix A.3 

Period: 
List the period in which the fish were caught (Appendix A.4.). 

Project and Gear: 
Refer to the reverse side of the AWL form for the correct code. 

Mesh: 
Leave blank unless specifically instructed by supervisor to do otherwise. 

- 
Type of length measurement: 

Use (2) mid-eye to fork-of-tail. Refer to Appendix A.5. 

# of cards: 
Mark 1 (each AWL form in individually numbered). 

Keep the litho codes in numerical order throughout the season and keep the AWL forms flat, - 
dry,-and clean. Fish gurry and water curling will cause data to be misinterpreted by the optical 
scanning machine. It is the crew leaders responsibilitv to make sure that all forms are carefully 
edited before returning; them to your supervisor. 

GUMMED CARDS: 

Fill out the gum cards as shown in Appendices A.1 

Species: 
Write out completely (sockeye) and fill in appropriate number (2). 

Locality: 
For catch and escapement sampling, write down the area in which fish were caught, followed 

: by catch or escapement (e.g. Karluk River escapement; Uganik Bay catch). 

Stat. code and Sampling date: 
Transfer the appropriate digjts from the AWL form. 

Gear: 
Write out completely. 



Collector(s): 
Record the last names of person(s) sampling. 

Remarks: 
Record any pertinent information such as number of scales per fish sampled. vesselltender 
name, etc. Transfer this same information to the top margin of the .4WL. 

- SAMPLING PROCEDURE: 

A. GENERAL 

1. Place the fish on its right side to sample the left side. 

2. Determine sex of the fish and darken M or F in the sex columns. If any difficulty is 
encountered with this procedure, write "I had trouble sexing these fish" on the top margin 
of the AWL and ask your supervisor for help as soon as psssible before sexing additional 
fish. 

3. Measure fish length in millimeters from the mid-eye to fork-of-tail (Appendix AS). Record 
length by blackening the appropriate column blocks on the AWL form. Column 3 on the 
AWL form is used for fish with a length greater than 999 millimeters (Chinook). Measure 
all species of salmon to the nearest rnm. Check the calipers periodically to ensure 
measurement accuracy. When escapement sampling, take care to ensure that each 
length corresponds to the appropriate scale mounted on the gummed card as length 
at age is evaluated for each sample. 

4. Remove the "preferred scale" from the fish by grasping its exposed posterior edge with 
forceps and pulling free. Remove all slime, grit, and skin from the scale. The "preferred 
scale" is located on the left side of the fish, two rows above the lateral line on the diagonal 
from the posterior insertion of the dorsal fin to the anterior insertion of the anal fin 
(Appendix A.6.). If the "preferred scale" is missing, select a scale within the preferred area 
on either the left or right side of the fish. If no scales aye -present in the "preferred area" 
on either side of the fish, sample a scale as close to the preferred area as possible and 
darken the 8 under "age error code" on the AWL form. D; not select a scale located on 
the lateral line. 

,. 5. It is important to take care that scales adhere to the card, rough side up. Therefore, without 
turning the forceps over, clean, moisten, and mount the scale on the gummed card with your 
thumb or forefinger. Exert just enough pressure to spread and smooth the scales directly 
over the number as s h o v  in Appendix A.6. The ridges on the sculptured side can be felt 
with a fingernail or forceps. Mount scale with anterior end oriented toward top of gum 
card. All scales should be correctly oriented on the card in the same direction (Appendix 
A.7.). 

6. Once the length and sex have been recorded, and the scale has been collected, slide the fish 
into the weighing sack provided, hang it from the scale and record the weight in pounds on 



the back side of the AWL form (to the nearest 0.25 Ibs). If weights are recorded on the 
back of an AWL form. transfer the litho code to the appropriate column. A completed back 
side of an AWL form is illustrated in Appendix A.2. Keep in mind that not all fish will 
be weighed. The minimum sample size is 15 males and 15 females per week. If the 
process goes smoothly and you can collect more weights (25 per sex), this would be 
greatly appreciated. 

7. Repeat steps 1 through 4 for up to 40 fish on each AWL form. 

8. When sampling at weirs you may use write in rain books to record the data. Keep the 
mark-sense forms in camp where they will be clean, dry, and flat. After sampling is done 
for the day transfer the data to the mark-sense forms. Each length, sex, scale and weight 
must correspond to a single fish! It is the responsibility of the crew leader to be sure 
the data has been transcribed correctly and the AWL forms filled out completely. Log 
books containing length, weight, and sex data should be returned to Patti Nelson at the end 
of the season. 

SCALE SAMPLING CHECKLIST 

SOME REMINDERS 

OPERATIONAL PLAN 

GUM CARDS 

AWL FORMS 

CALIPERS 

SPRlNG SCALE 

1. For greater efficiency in scale reading and digitizing, mount scales with anterior end toward 
top of scale card. 

PENCILS (NO. 2) 

FORCEPS 

PLASTIC CARD HOLDERS 

CLIPBOARD 

WEIGHING SACK 

2. AWLs should be carefully edited. Re-check header information on AWLs; make sure all 
available information is filled in. Take extra care to use the correct period code for the 
sampling or catch date. AWL numbers should not be repeated; a frequent error is to begin 
a week's sample with the last AWL number used the week before. This is particularly 
important if the data is regularly sent to town; it is easy to forget which AWL numbers 
were used. Crew leaders should take time to ensure that the boxes are being blackened 
correctly, if the boxes are sloppily marked the optical scanner records the information 
incorrectly or misses it entirely. Keep pencil marks within each block, filling it completely. 



3. Transfer important comments from scale cards to .AWLS. After pressing scales, the cards 
are seldom referred to again, and important remarks can be lost. %'rite comments in the top 
right margin. If there is not room on the AWL to completely explain the remarks. use a 
separate piece of paper. 

4. Never put dara from different dates on one AWL or one scale card. Even if only one scale 
is collected that day, begin a new .4WL and gum card the next day. 

5. If weights are taken, they may be noted in the right margin of the AWL during sampling. 
but be sure to transfer the weights and litho code to the appropriate columns on the 
reverse of the AWL before submitting it to your supervisor. 

6. The data processing program uses the "litho code" on the AWL. (It is located in the lower 
left margin of the AWL.) Try to keep the litho codes in numerical order. This should not 
be hard to do if they are arranged that way before page numbering. Those who sample 
different areas throughout the season can arrange the litho codes - in order before each sample 
is taken. 

7. If AWLS get wrinkled or splotched they should be transcribed onto a new AWL prior to 
sending in. The optical scanning computer will misread or reject wrinkled sheets. Do not 
use paperclips on AWL forms. 

8. Be careful when collecting and mounting scales in wet conditions (rain, high humidity, etc.) 
Glue often obscures scale features and scales frequently adhere poorly to wet card. Protect 
the cards, keep them dry to avoid having to remount the scales on a new card. 

9. Scan the AWL form for mistakes. A common error occurs, for instance, in placing both 
the 4 and 7 of a 475rnm fish in the 100's column with nothing in the 10's column. 

10. Record all comments explicitly on the gum card under remarks and transfer remarks to the 
top margin of the AWL form. 

1 1. Responsibility for accuracy lies first with the primary data c~llector(s). The port supervisor 
will return sloppy or incomplete data to individual collectors for correction. 



Gum Card front side 
16 scales collected 
Gum Card back side 

~ p t c l s s :  5 0 c . t ~ ~  F Care NO: O 1 4 
Locality: m d  Z E A  & S C .  - / stat. code: 2 A z-LL c-3 2 z- 
Sarnpl~ng oats: ~ 0 . a  0ay-=- Year 9 7 
Gear: WFlR  

Remarks: 

- 

AWL FRONT SIDE: / / 

SPECIES: 

DAY: 

MONTH:  

45' 
DISTRICT. 

253 - 

STREAM. 

LOCATION: 

038 
PEFI100. 

PROJECT: 3 r g b , t , i ~ ; ~ .  
. 

MEASUflEMENT 

NUMOER 
SCALES/ 

I OF C A R D S  , I C'i!! I--.- C ,-!--I L!>! 

Appendix A - l -  Completed AWL (front side) and associated gum car? 
1 6  fish sampled. 



CODES t 
AWL BACK S I D E :  16 fish sampled, 16 weights measured SPECIES 

litho code 
transferred 
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Appendix A . 2 .  Back side of AWL with 16 weights recorded and litho code transferred, 



Appendix A.3. Assigned port and weir location codes. 

Port and Location Codes 

030 - Lazy Bay 
= 03 1 - Port of Kodiak 

032 - Pauls Lake 
033 - Thorshiem 
034 - Afognak River 
035 - Karluk River 
036 - Red River 
037 - Upper Station 
038 - Frazer Lake 
039 - Dog Salmon 
040 - Akalura River 
041 - Uganik River 
042 - Malina Creek 
150 - King Cove 
15 1 - Port Moller 
052 - Dutch Harbor 
053 - Akutan 
054 - Sand Point 
055 - Bear River, ADF&G Camp 
056 - Nelson River, ADF&G Camp 
057 - Canoe Bay 



Appendix X.4. Periods and corresponding caIendar dates. 1995. 

Period Calendar Dates Period Caiendar Dates 



Mid-eye t o  f o r k  l e n g t h s  a r e  taken because t h e  l eng th  and shape of  
a salmon's snout  changes a s  it approaches sexual  matur i ty .  The 
procedure f o r  measuring by t h i s  method fol lows:  

1) P lace  t h e  salmon f l a t  on i t s  r i g h t  s i d e ,  with i t s  head t o  ' 

your l e f t  and t h e  d o r s a l  f i n  away from you. 

2 )  The eye should be on t h e  l i n e  p r o j e c t i n g  from t h e  end of 
t h e  meter  s t i c k .  Hold t h e  head i n  p lace  with your r i g h t  hand. 
Sometimes you can c o n t r o l  t h e  f i s h  b e t t e r  by p lac ing  your 
thumb i n  t h e  f i s h ' s  mouth. 

3 )  F l a t t e n  and spread  t h e  t a i l  aga ins t  t h e  board with your 
r i g h t  hand. 

4 )  Read t h e  mid-eye t o  fo rk  length  t 6  t h e  n e a r e s t  mi l l ime te r .  



Appendix :\.5. Removal and mounting of  the p r e f e r r e 4  scale. 

laferol line dorsal fin 
\ \ 

I I 

pectoral fin pelvic fin anal fin 

I VENTRAL 1 

INPFC r a t e d  a r e a s  f o r  s c a l e  removal. 
A r e a  A is t h e  p r e f e r r e d  a r e a .  B is t h e  second 

' c h o i c e  i f  t h e r e  a r e  no s c a l e s  i n  a r e a  A. 
C d e s i g n a t e s  non p r e f e r r e d  a r e a s .  I f  s c a l e s  on 
on  t h e  l e f t  s i d e  of  t h e  f i s h  a r e  no t  good,, 
t r y  t h e  r i g h t  s i d e .  

W NOT TURN SCALE OVER 

The p r e f e r r e d  scale i n  t h i s  diagram is 
s o l i d  b l a c k -  I t  is l o c a t k d  2 rows up 
from t h e  l a t e r a l  l i n e ,  on a d i a g o n a l  
from t h e  i n s e r t i o n  ( p o s t e r i o r )  o f  t h e  
d o r s a l  f i n  "back" towards  t h e  o r i g i n  
3f t h e  anal  f i n .  

P l ace  t h e  s c a l e  d i r e c t l y  o v e r  
t h e  number on t h e  gummed card 
with  t h e  a n t e r i o r  p o r t i o n  ( a r c h e  
of t h e  s c a l e  po in t ed  toward t h e  
t o p  of t h e  card .  



Appendix A.7- S c a l e  o r i e n t a t i o n  on t h e  gummed card.  

The s c a l e s  are a l l  c o r r e c t l y  o r i e n t e d  
on t h e  c a r d  i n  t h e  same d i rec t ion , ,  with 
t h e  a n t e r i o r  p o r t i o n  of t h e  s c a l e  poin ted  
toward t h e  t o p  of  t h e  c a r d -  

The s c a l e s  are i n c o r r e c t l y  o r i e n t e d  i n  
d i f f e r e n t  d i r e c t i o n s -  This  i n c r e a s e s  
t h e  time s p e n t  t o  age samples- 
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APPENDIX C 

Annual Report Format 



TO: Dis5riSution DXTZ: July 14, 1 9 9 4  

FILE: menoqt.94 

FROM: stevFd " SUEJZCT: Project Xe~orts: 
f orxat/ex+nsle 

/ 

Attached is an updated version of the required forza~ for Annual 
Project Reports plus a c ~ p y  of a report written by mcnagement 
personnel. This forinat is general and modification will be needed 
for individcal projects. The example report is not s2ecifically 
written to follow the current format, as it was drafred several 
years ago. Each crew leader will be responsible for drafting a 
report for each project worked during the-season. Crew members 
should also participate in the writing of the report. I recomnend 
that crew leaders delegate specific sections of the report, based 
on each crew members experience on the projects. I vould like a 
draft of the report to review prior to the end of the fi- eld season, 
preferably, early enough to provide feedback to allow revision. 

The initial draft of the report can be handwritten and lzter, after 
final revision, will be typed by clerical staff. I encourage each 
crew leader to work on these reports in-season while activity is 
ongoing. I realize how busy the field season is, however, data 
summary is much easier while it is fresh. The necessary time 
required for revision will be scheduled when things slow down and 
field personnel are in town. 

If any clarification and or assistance is needed to write the 
reports, please let the appropriate staff know. I would be more 
than happy to help out anytime. 

I will look forward to seeing your reports. 
- 

Keep in mind that 
these reports are important documents which provide sipif icant 
infomation for future implementation of our projects. 

cc: All Development staff 



1. INTRODUCTION 

Descrintion of Proiect Location 

Include general and specific location characteristics (stream 

width, depth, flow, tidal influence, etc.) and effect on 

project . 

Historv of Proiect 

~rief history of program. 

Puruose of Proiect 

11- METEODS AND MATERIALS 

~recisely describe all components of your work that produced 

the results reported: 
M 

List employees on site and for what periods, as well as job 

classes, previous time spent on the job, etc. 

Weir/tra~s 

Type of weirs and traps and installation, dates of 

installation a M  trapping, maintenance schedule; enumeration 

techniques, how sampled, when, how estimates were made, adult, 

;smelt and other sampLing techniques, etc. 

Monitorinq 



Regulator1 duties such as setting or mcving narkars or 

monitoring t ke  f isherj, etc . 

F; sh Psss Xaintenance 
Seasonal maintenance schedule - removing and installing doors, 
type of repairs, perf ornance before and after , fish usage, 
etc. 

Other Duties and Misc. 

Physical data, safety, bear avoidance or activity, sport and 

subsistence fishing activity, etc. 

Generally, following the operational plan procedures section 

will assist with this section. Also, maps, photographs and 

diagrams are useful for this section. 

111. RESULTS 

Base your results on the objectives and what was accomplished: 

be specific as to #'s, dates, etc. Generate specifics here as 

far as data collected, etc. Address each category listed in 

the Methods section. For example, smolt enumeration, timing, 

number sampled, mortality, adult escapements and timing by 

species, adult sampling numbers, spawning surveys, fish pass 

usage, etc: Simple tables and graphs should - be constructed to 

summarize significant data. 4 

N. DISCUSSION AND RECOMMEKDATIONS 

Elaborate on results, techniques, significant findings, 

problems, etc. : be thorough - things you wduld want to know if 
you did not have any involvement in the project, but may in 
the future. 

a 

Recommend changes, modifications, etc. This should include 

all aspects of the project. Items that mzy be addressed: 



inproverent of wei=/*ap installation, main=snance and 

operation, changes or improvement of sampling t=c?alques, camp 
and support imgrovements . Necessary or optional 

equipment/gear lists would be helpixl in t5is section. 
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INTRODUCTION 

Adult sockeye escapement from Upper and Lower Malina lakes, located on the southwest side 
of Afognak Island, have averaged -5,000 since 1968. Potential escapement to the system is 
20,000, thus the lakes have not produced near optimum levels in recent years. Rehabilitation 
efforts, at Malina lakes, includes fertilization and sockeye fry stocking to increase productivity, 
thus increasing sockeye fry recruitment, smolt production, and adult returns. The new Malina 

- Lake project will collect adult escapement and smolt migration data to assist the rehabilitation 
efforts. 

Goal 

The goal of this project is to evaluate the condition of sockeye smolt emigrating from Malina 
lakes and to enumerate total adult sockeye escapement. 

Objectives 

1. Sample the age composition, and the average weight, length, and condition of the sockeye 
smolt migration from Upper and Lower Malina lakes. 

2. Conduct a total escapement count of the adult sockeye run. 

3. Estimate the age composition and average length of the sockeye escapement. 

4. Monitor sockeye buildup off the mouth of Malina Creek to determine egg take timing. 

5 .  Monitor lower river sockeye escapement into Malina Creek. 

6 .  Estimate the juvenile sockeye abundance and sample for condition in both Lower and Upper 
Malina lakes. 

7. Summarize project activities and data collected. 

Tasks 

1. Erect a weatherport and set up field camp. 
Target Date: May 3 1 st 

2. Install and operate an Incline-plane smolt trap to sample the sockeye smolt outmigration. 
Target date: May 31 until the end of the smolt migration. 

3. Enumerate the daily trap catch of fish by species, 



4. Sample -210 sockeye smolt per week, during a 3-4 day period (as required), for 
approximately three weeks, for age, length, and weight data. 

5. Collect physical data daily. 

6. Install an adult weir. 
Target date: May 3 1 or June 1 

7. Enumerate salmonids passing through the weir on a daily basis. 

8. Sample 600 adult sockeye for age and length data. Sampling should occur throughout the 
adult escapement period. 

9. Beach seine approximately 50 adult sockeye in the saltwater lagoon and floy tag the fish to 
estimate the amount of time it takes the fish to travel from the lagoon to the weir. 

Target dates: Tag once in mid-June and once in early July 

10. Conduct weekly foot surveys of lower river to estimate sockeye buildup. 

11. Conduct weekly stream surveys during the peak sockeye escapement to determine spawner 
distribution. 
Target Date: July 26 - August 10 

12. Close camp, inventory and store equipment. 
Target Date: August 15 

13. Conduct hydroacoustics and townet survey in Lower and Upper Malina lakes. 
Target Date: October 1 

14. Write Project Summary Report. 
Target Date: September 15 

SUPERVISION 

Project Biologists: Steve Honnold, Steve Schrof 
Pete Cleary (hydroacoustics) 

Field Staff: , Mary Bingharn - crew leader 
Mike Mahoney - crew 



Responsibilities 

Crew leader will schedule daily tasks and oversee field operations. Crew member will assist crew 
leader in all assigned tasks and field operation. Crew leader will be responsible for 
impleinentation of ADF&G safety SOP. The Department field safety policy will be reviewed by 
the crew leader and crew prior to field assignment and the Employee Safety SOP Verification 
will be signed. The project biologists will oversee the project, providing logistical and technical 
support. 

PROCEDURES 

Trap Monitoring and Maintenance 

The smolt trap will be placed in the same location in the lower river as in 1993, if high water 
and velocity make trap set up dangerous, establish the smolt tfap in the 1994 location. The 
velocity through the trap will be sufficient to minimize fish avoidance. The trap should be kept 
free of debris to maintain trap efficiency and minimize smolt mortality. This will require 
frequent monitoring and maintenance. This is an important aspect of this project and should not 
be taken lightly. Keep in mind the significance of smolt survival to the overall adult return. 
Significant mortality can occur in a short period of time if a crew is not keeping "on top" of trap 
monitoring and maintenance. Also, migration patterns may change with significant weather 
changes (i.e. rain may trigger a large outmigration) so becoming too routine in trap monitoring 
is not advised. The trap should be checked approximately every hour from sunset to sunrise and 
every four hours during daylight hours. The trap will only be fished long enough to collect 240 - 
300 samples per week. The trap should be modified or wings pulled during non-trapping periods 

to allow smolt passage. The back panel of the catch box can be removed to allow the trap to stay 
in without capturing fish. 

Trap Catch and Species Enumeration 

Everything caught in the smolt trap will be enumerated. Please refer to the attached identification 
keys to alleviate any problems with species identification (Appendix A). Contract Project 
biologist if any questions regarding identification occur. Use a dip net to remove and release the 
fish as they are counted. Handle sockeye smolt gently as they are very sensitive to any stress and 
mortality can occur with the loss of just a few scales. A tally wacker should be used to count 
the sockeye smolt to assure an accurate count. Once the required sample is collected, the trap 
will be opened or wings removed to allow smolt passage. In the event an extremely large 
outmigration occurs in a relatiyely short time period and time will not permit counting individual 
smolt without mortalities, collect enough smolt for a daily sample and then pull the wings so that 
the trap is not fishing. This will prevent unnecessary mortality. .Enter all data on the Daily 
Smolt Trap Catch Reporting Form (Figure 1) each time the trap is checked. Also, record any 
mortality on the form each day. Summarize daily trapping data on the Sockeye Smolt Summary 
Form (Figure 2). 



Age, Weiglr t and Lengtlz Sampling 

At Malina, sample 70 - 100 sockeye smolt per day, for three days, per week, for age, length, and 
weight. Each sample will be taken from a single day's catch. Do not mix samples between days. 
If less than 70 fish are caught in a day, the sample size for that day will be the number of fish 
caught on that day. Since smolt primarily migrate at night, a single sampling day will be the 24 
hour period from noon to noon and will be identified by the calendar date corresponding to the 
first noon. The total number of smolt sampled during the migration should be approximately 
600. 

It is essential that the daily sample be taken randomly. In the event that more than the required 
sample size is in the smolt trap at the time of sampling, the trap is to be stirred to assure 
randomness. When the smolt are randomly distributed, a small dip net will be used to remove 
a subsample, this procedure will be repeated until the sample goal is met. 

Smolt samples will be kept alive and worked the day of capture. MS222 will be used to 
anesthetize the fish. Latex gloves should be worn to prevent direct exposure to MS222 
(Appendix B). The use of this chemical will be demonstrated in the field. Age, weight, and 
length data will be recorded on adult AWL forms (Appendix C.1), as no smolt AWL forms exist. 
Refer to Appendix C on the standard procedures for recording data on an AWL form. Record 
at the top of each AWL form: personnel collecting the data. 

A knife or scalpel will be used to remove 5-10 scales from the preferred area, Appendix C.3. 
The scales will be mounted on a glass slide as illustrated in Appendix C.4. The left portion of 
each slide will be labeled with: AWL number, sample, location, date, and fish number. Smolt 
lengths will be measured to the nearest millimeter, from the tip of the snout to the fork of the 
tail. 

Excess water will be removed from the smolt before weighing by using a paper towel as a 
blotter. Individual smolt weights will be recorded to the nearest 0.1 gram. 

All data (slides, forms) will be forwarded to the area office and reviewed on a frequent basis 
(weekly or earliest available plane to town). Be sure to duplicate the data forms in case originals 
are misplaced in transit. Please be conscientious in the quality control of &l data prior to 
sending into Kodiak. Take the time to thoroughly review slides and forms to see they are 
filled out properly. This is especially important for the computer AWL forms. These are 
some common mistakes which should be avoided: 

1) Scales mounted poorly - avoid too many scales in a smear and avoid slime or debris when 
mounting; also keep smears far enough apart to avoid mistaking one fish for another. 

f 

2) Numbering AWL form improperly - for example, if 70 smolt are sampled in one day (day 
I), the AWL numbers should be (001 (fish 1-40; 8 slides), 002 (1-30; 6 slides), do not 
continue from 40 to 41-70. The next day will start with AWL 003 (fish 1-40) and so on. 

3) Numbering when two smolt smears or adult scales per fish are required - these should be 
number 001 A, B not 01-002. 



4) "# of cards" mislabeled - use one e\.en if therz are tbvo scale cards or slides. 

5) Damage AWL form (computer - Mark sense) - do not bend, fold, tape, staple, paper clip, etc. 
these forms. The computer will not read them correctly, otherwise. 

Pltysical Data 

Physical data will be collected at the smolt site at approximately 1100 and 2300 hours. 
Information will be recorded on the Daily Physical Observation form and will include: water and 
air temperatures, stream height, percent cloud cover, wind direction and velocity, and 
precipitation (Figure 3). 

Weir and Installation 

The Malina weir will be installed by approximately May 3 1 st. Wooden tripods with attached 4x4 
stringers will be placed across Malina creek, and aluminum conduit panels will be placed on the 
upstream side of the tripods. Plastic coated fencing will be placed at the base of the panels and 
weighed with sandbags to seal the weir. 

Escapement Counts and Weir Maintenance 

When sufficient fish build up behind the weir, a gate will be opened and fish will be counted. 
A tally wacker will be used to assure accurate counts. Daily and cumulative counts will be 
recorded on the Malina Weir Counts form (Figure 4). All carcasses and debris will be removed 
from the weir in a timely manner. The weir should be checked a minimum of twice a day to 
assure it is fish tight. Any modifications or work done on the weir should be noted. 

Age and Length Sampling 

When sufficient numbers of adult sockeye are available, samples will be collected for scale and 
length data, as required, to acquire 480 total for the season. Sampling should be distributed 
throughout the escapement period to approximate run strength. Please refer to Appendix A of 
"Kodiak Management Area Salmon Escapement Sampling Operational Plan, 1995" (Appendix D) 
for procedures. 

Adult Tagging 

When an increase in the number of adult sockeye begin to build up in the lagoon at the mouth 
of Malina creek, a beach seine will be yalked around the fish to collect a sample of - 50 adult 
sockeye. If there is not a 50 fish sample size, then a smaller sample size down to 30 fish will 
be sufficient. Once the fish have been captured, each fish will be held down while another 
person will insert a spaghetti tag with the use of a hollow ended needle just below and towards 



the posterior end of the dorsal fin (instructions on proper procedure for tagging will be sent with 
the tagging equipment). The needle with the tag trailing is inserted into one side of the fish and 
pulled out the opposite side. The needle is set aside with the spaghetti tag hanging from the fish. 
The two ends of the tag are tied together and the fish is released. The date and number of fish 
tagged should be recorded. There will be two tagging dates, one on June 15th and one on July 
12th. Tagged fish will be enumerated, and date recorded as they appear at the weir. The number 
of tagged fish that are passed through the weir can be recorded in the "comments section" of the 
Malina Weir Counts form (Figure 4). 

Stream Surveys 

When sockeye pass through the weir and begin entering their spawning grounds, foot surveys will 
be conducted weekly to determine spawner distribution. Foot surveys of tributaries will require 
that both crew members hike upstream to the point where sockeye have not been observed. At 
this point each crew member will make independent counts, while traveling downstream, of live 
and dead sockeye. Record survey results on Malina Survey Count form (Figure 5). 

Also, when camp is opened, a foot survey will be conducted of the lower river to saltwater to 
determine sockeye run strength. Consequently, periodic (7-1 0 days) survey will be continued to 
monitor the run. This information will be relayed to the appropriate commercial fisheries 
managers at their request. 

Camp Inventory and Close Up 

Malina lakes camp will be inventoried for all gear prior to camp close up. Items of high value 
will be returned to Kodiak and stored in the ADF&G warehouse in appropriate lockers. Record 
all items and indicate there location. A list will be made of equipment needed for the 1995 field 
season. The weatherport platform and out buildings will be secured prior to leaving field sites. 

Hydroacoustics/to wn etting 

Separate hydroacoustic surveys will be conducted in Upper and Lower Malina lakes to determine 
the significance of Lower Malina Lake as a sockeye rearing habitat. Juvenile sockeye will be 
collected by townetting and processed for age, weight and length data. Species composition and 
catch per-unit-effort data will be collected at each lake. 

OTHER REQUIREMENTS 

Safety and Radio Schedirle 

Each employee will receive CPRJFirst Aid Certification as required by the Department SOP, prior 
to assignment to the Malina Project. In addition, each employee will review the required sections 
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of the ADF&G SOP and sign the Employee Safety SOP Verification form. Specific SOP'S to 
review include Safety PolicyIStandards, Building Safety, Field Camp Safety, Aircraft 
SafetyIPassenger, Emergency/Survival Equipment Required in Aircraft, Boating Safety, Vehicle 
Safety, Laboratory Safety, Small Tool Handling. and FirearrnIBear Safety. There is additional 
information in the office safety files to supplement the SOP and is also available for review. 

Project crew leaders will be responsible for providing the necessary equipment and information 
to field technicians. Each employee is responsible for receiving hislher own safety training. 

Field camps will be contacted by office personnel by SSB radio. The Development Section, 
CFM&D Division, radio schedule will be from 8:45 to 9:00 A.M. Monday through Friday and 
7:30 to 7:45 P.M. Sunday through Thursday. Commercial Fish Management Section has a daily 
schedule at 8:00 AM and 8:00 PM, and can relay information if the need arises (Appendix E). 
The frequency for Fish and Game contact is 3230. ALL FIELD PERSONNEL WILL BE 
AWARE OF EMERGENCY CONTACT PROCEDURE POSTED ON EACH RADIO AND 
AT WHICH LONGITUDE AND LATITUDE COORDINATES THEIR CAMP IS 
LOCATED. CREW LEADERS ARE RESPONSIBLE FOR OBTAINING THE 
LONGITUDE AND LATITUDE OF THE FIELD CAMPS LOCATION. 

Air Charters 

All air charters will be set up through Kodiak staff. Appropriate information in regard to charters 
will be relayed through daily radio contact. It is important to contact office personnel when any 
data, equipment or other freight will be "back hauled" to Kodiak. 

Reporting 

Crew leaders will be responsible for reporting all of the job activities and compiling biological 
data. Be sure to use pencil rather than a pen for data entry. Data forms and a field log will be 
completed daily. Use "rite in the rain" field log books in the field and transfer data onto rite in 
the rain data forms after field work is completed. Data will be reported to Kodiak staff via SSB 
radio as previously mentioned. Completed data forms will be sent to Kodiak weekly. Make sure 
that data that is sent to Kodiak is properly packaged and labelled. 

A report of project activities will be sent to town weekly or on soonest available plane . A one 
page weekly report is sufficient (Appendix F). In addition to weekly reporting, crew leaders will 
be responsible for writing a report summarizing Malina Project activities for the season. Please 
follow the enclosed format wben writing this document (Appendix G). Specific information on 
hardware installation and removal, and system operation should be included. 



Inventory 

Upon completion of the project, crew leaders will complete a thorough inventory of all project 
equipment. The final location of each inventoried item will be noted (i.e. at Malina, warehouse 
bin, etc.). 

Video/Pltoto Documentation 

Crew leaders will be responsible for photo documenting project activities. Specific aspects such 
as trap installations, weir construction, and other detailed tasks are important to photograph. 
When possible, State cameras and film will be used. If, however, State cameras are not available, 
film will be provided for use with personal cameras. The use of personal cameras is suggested 
in this case but not required. 

Performance Appraisal 

Crew leaders will be responsible for evaluation of each crew members performance during the 
Malina Project operations. A Performance Evaluation will be written for each crew member at 
the end of the project. These evaluations will be written on the State of Alaska Performance 
Evaluation form (Appendix H). Beginning in 1994, the individuals that write these project 
evaluations will be referred to in the final evaluation written by the Project Biologist. Crew 
leaders should keep crew members appraised of their performance during the project. 

Timesh eets 

All timesheets are to be in the Kodiak office by the 15th and 30th of each month. When the 
employee is working in the field and receives hazard pay, the timesheet "Comments" column is 
to have the location of the field camp. If there was overtime worked, the employee must state 
a choice each pav ~ e r i o d  whether to be paid for the overtime hours worked or accrue 
compensatory leave (comp time). The comp time should be put on the timesheet as overtime, 
and at the top of the timesheet write the following: "I wish to receive compensatory leave in lieu 
of overtime." Comp time is calculated each pay period by multiplying the number of hours of 
eligible overtime by 1.5. If the employee has comp time at the end of the field season, they are 
to use the comp time before being put on seasonal leave without pay. Employees cannot collect 
unemployment while on comp time. Crew leaders should plan work activities to be completed 
in a 7.5 hour day. All overtime worked will be pre-authorized by the Project Biologist. 



Figure 1.  Daily smolt trap catch reporting form. 

DAILY SMOLT TRAP CATCH REPORTING FORM 

PROJECT LOCATION: DATE: 

TIME 
(Military) 

LTOTAL 

SMOLT 

* 

COHO 
FRY 

SOCKEYE 

FRY 

DOLLY 
VARDEN 

p p p  

STICKLE- 
BACK OTHER COMMENTS 



Figure 2. Sockeye smolt summary form. 

SOCKEYE SMOLT SUMMARY FORM 



r: . igure . 3. Daily physical observation form. 

DAILY PHYSICAL OBSERVATIONS 

Project: Location: 



Figure 4. Malina weir counts forms. 

MALINA WEIR COUNTS 
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. :gure 5 .  Malina survey counts forms. 

MALINA SURVEY COUNTS 
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A G u i d e  to t h e  Collection and  Identification of Presmolt  Pacific 
Salmon in Alaska with an Illustrated Key  

ABSTRACT 

This  field a n d  l a b r a t o r y  key  contains recommendat ions  Zor types  of equipment needed.  
instruct ions l o r  p reserv ing  and  Inbeling specimens.  and descript ions ol t h e  charac tem ubed in 
identifying five spec ies  o l  Pacific salmon. T h e  key is i i lustrated with six line fiqures: 1) juvenile 
salmon. 21 t h e  f irs t  giU arch. 3) h e a d  with gill a rch  in situ. 4 )  first gill arch and e y e  lor  comparison 

with Ionyest r a k e r s . 3 )  r n e t h d  oI count ing  ana l  fin rays. and  6) vent ra l  surface of head showinq  
b r a n c h i o s t e g a l .  F ive  p la tes  of s t ippled line d r a w i n g s  of five k n q t h s  (23 to  110 rnm fork l e n q t h l  
lor  each 01 t h e  five spec ies  of Pacific salmon. m annotaced o p p o s a b k  key. and a g lossary  a r e  

-. r- 
aIso included. 

INTRODUCTION 

- As adults, the five species2 of Pacific salmon 
of the genus Oncorhynchus inhabiting western 
Korth American waters are  easily identified. 
but as subadults or as  srnoits in silvery coloration. 
they are less easily recognized. As  juveniles less 
than 125 mm (3 inches') in fork length (FLI, they 
may be quite difficult to identify. In addition. 
characters by which presmolt juveniles can he  
distingished may vary with geographic area. 

Several keys for identification of juvenile 
salmon have heen published. most of which uti- 
lize the number. l e n ~ h ,  and shape of the gill 
rakers on the first Rill arch: number of pyloric 
caeca and hranchioste~als: and absence of par; 

the above characters, the key in this paper em- 
phasizes and illustrates the distribution of those 
chromatophores (usually melanophores) which 
are reliable enough to aid in the specific identi- 
fication of juveniles. 

This key describes the characters typical of 
presmolt juveniles of the Five species ot Pacific 
salmon in Alaska. The common names recorn- 
mended by the American F i she r ies  Soc ie ty  
(Bailey e t  al.. 1970. p. 17) are  used. despite the 
fact that other names appear to be in more Ken- 
era1 use. These other names are  inserted in pa- 
rentheses after their respective species. Trouti.  
Atlantic salmon ISal~no s;ll;lrt. and some other 
.saImonoids are included in the key because of 
their resemblance to Pacific salmon. 

marks. oi if present, their size and shape IFoer- Before presenting the key. i t appears advisable 
' s ter  and Pritchard. 1935: Schultz. 19313; Haiu- to describe melhocls I re- 

Brown. 1947: Clrmens and Wilby. 1961; 1lcPhail commend prese rv iny  spccimcns. ~ ~ ) , ~ l ~ ~ ~  
and Lindsey. 1970; Nilimovsky:: 1. In addition to :,nd counlinx,  mu,surin,,. :,nd rcm (,\.. 

4 in:: p a r t s  of specimens. so t h a t  those  n u t  
a I~I.I,I~...I,,~ I . : I ~ , . ~ ~ ~ I I .  , , I  jl.llll~ll.~y. O I I ; , ,  slaIi. . acquainted wirh my prr~ceclures may more sc. 

( '1~1111111111~.  0 1 1  I::.IlI1. '1'111. . I I I I I I I I I .  !\:I. t.tn[~I,+yt.,l 111 . \I;I-L;~ 
, C . U r a t e l s  ;,n? q ~ i ~ k i y  i t l c n ~ i f y  their 

I I V  tilt- S , I I~ 'BII . I~  \ [ . I I . I I I I *  b'i.111.1.1a.. S I . ~ ,  i ~ , , .  .\11kt. [{;I, F'i.11. 
t.t.it.- I . ; I ~ U ~ I . : I I ~ * I . ? .  ( 1 1 1 1  111.2 111,. -111111111.1.. 1 0 1  l!1.;11 ;11111 1!11;1. .\.lit. 

. .II, ' .~.IIII~.II- \\t.1'1' ~ m 1 ~ 1 : 1 1 1 1 1 ~ 1 1  ;111!1 111at.1 1 1 1  111t .  : 1 # . ; 1 \ \ i ~ ~ ~ .  ~n ; l~ l , .  
- .  ;at III:II I ~ I I ~ I ~ .  .. s, . I ,  { r i l i m l , ~ . L t .  1!1,-,8. l'rab\.i.~~,ndl kt.\.  1,)  I ~ L -  fi-ha- 

I I .  I .  4 r I .  i .  . I .  I 1 I .  I .  F i  I .  \ u i t .  I l i v  f i - h .  

4 4  t - z > ~ r r n  :I>I:I fr1~1n lht* Okht113k St-:! 11, F a ~ r n ~ t t . ~ ,  1.:111.. .\I,!.,. !!;I\ .  . \& !1!1>2!. 
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. .. 
. !I~~r~r~'i:".r .~: :,!=:::::c:::ion in :he T O , T , ~ ~  o i  4 

to30 :viil grove he!.siul in icen~iiic:tion oi juveniie 
salmon. .A binocular microscope hz..-inz suc5 3 

ranre  is the  most satisinctory, but  any  type oi  
magniiier oi  more than 4 power and Iess than :I0 
ma;. be used provided it is not necessary to use 
one's hand to hold i t -usudly both hands a r e  
needed to manipulate a specimen. In  the  fie!d. 
a binocular unit containing lenses inserted in a 
frame or  headstrap or  a jeweler's eye  magniiier 
(especially ii one wears zlnsses) may he used. 

Forceps: Four or  iive inches lonfi ~ v i t h  s traiaht  , 

o r  curved tips-for liirinx fins, holding back gill 
covers, etc. 

Sca[pc[ :  X shcrp  blade an inch o r  two 1on.q- 
for removing gill arches, openina bodp.cavities, 
etc. 

Teasilrg xeedle: A needle inserted in a wooden 
o r  metal handle-for separat ing closely s e t -g i lP  

" , . 9 .  Ieive t h e y  !r. :he i or=:!:n sc:c::on :: Icx: I :.:k .- .. -. . 
and ii 2ossibie zo !on:er :kzn 4 xo. -: ilez ::>n - , . 
are  removed from .,he t o r - - * *  ...-.. n soiction. soak  
them in ;rater for 2: :o 43 k: :her. $ace ::?err: 
in 3 soiution contzininq 7ilSb 2r.h.i ziconoi and  
30% I.vatzr o r  35% isoprop)-1 alcohol and  65% 
water,. 

1' . 
Do not crov.-d or pacs fishes In a c o n t x c e r ,  

especially if they are alive or  oni]: recently dead. . . 
Fresh fishes. i f  packed :so ::-..-:!y. lui':! h e c o n e  - 
 permanent!^ deformed upon h a r c e n i z ~  in i ST- 

malin. will be bleached where their bodies come 
in close contact. o r  will decompose. X concairer 
is too crowded ii the fishes will not readily move 
a s  the co'ntqi?er is slowly rocated or  shakcn.  
When sufficjent ,.rij?rn is allowed. identiiic?.:ion 
will be facilitated because the [ishes wiil harden 
without discolorina; bodies and fins wiil not be 
deiormed. twisted, o r  brok2n: and the  chro- 
matophores will remain nearly o r  fully open. 

rakers. etc. 
Dividers: For  rneasurina and comparinq var- 

ious body parts ;  dividers.  in which one  o r  both 
legs can be "broken" a r e  t he  most satisfactory. 

Scissors: About 6 inches long with t he  blades 
o f  cutting surface of about 1 inch. 

Ruler: Graduated in miIIimeters to  measure 
fish l e n e h s  and parts:  one which includes inches 
also desirable. 

LABELING SPECIiVENS 

Labeling specimens fully and properl:: is of  
grear  irnporcance: unlabeled or  mislabeied speci- 
mens a r e  of little o r  no value. Put the  label with 
t h e  specimens a t  the time the iishes a r e  pre-  
served. Label paper should r e m i n  f i r 3  when 
w e t  and should not become pulpy. Write  c!ez;i- . 
with penciI o r  permanent ink. recording the  
following data. 

PRESERVING SPECIMENS 

The p r e f u l  preserving of specimens cannot be  Field Number - 
too stronqlp emphasized. Much time is lost in ar- 
temptinx to  identify improperly preserved fishes: Use your own or  a deparrment number. .A szc- 
it is only when properly preserved thar  they  may isfactory method is to use rhe firs: iaitini of FCC:: 
be rapidly and correctly identified.  frequent:^, . surname o r  your full surname. the l u t  two digi is  . 
juvenile salmon that  have died in ne ts  become of the year. and your coIlection nuaher .  Thus. if 
soft. b l r ~ e h r d .  and torn. For  the sake of Acczrney Joe Broqvn in 1962 preserves t h  Ei:h coliec:i~r.  
:it is bet ter  n o t  t o  a t t e m p t  t o  i d e n t i t y  s u c h  he  writes B-G?-5 or  Brown-62.5: i f  for the Depnr:- 
material. ment of Salmon 1nvesti~a:ions he writes. SI-62-5. 

Topreserve juveniles. upon capture place them When a deprtmenr31 syml~ol is usetl. it often is 
in a solution of 1 part Formalin to 9 par t s  water.  desirable for  the coilcccor to add 5 s  initials or  
If live fishes a re  placed in too ssronz Forrnaiin name to the  label. 
solution, the!. m:~y die \virh their m o l t c ! ~ ~  witlcly 3 

agape or  thc c!~ruln:~toi~l~urcs may close su cizhtly 
as to be diificuit to tlcrcc:. If p l ; ~ c d  in t ~ , o  tveak Name of Water Body and  Locality 

. a Form.ilin jolution. the iishcs I~ccomc hieached . . . 
anti soit nncl m:lj. cleco~nutrse. I! iishcl; a& to I l c  Use nnmcj on st:\ntl;~rtl m:11);1. \S!:cnc\'t.r ' 

prcservctf for morv than : I  j.e:lr lor pern: \nent lyl ,  siillc. :~voitI tcrnpornry or I O C ~  n:tmcs. such 
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Brown's iishinc ramp. A n  cxzmple of a briei but 
zdequate ~ccorriinc is: Xlnskz, Saknek River 
System. K a t z z i  Sai ionai  >8ionurzent. Brooks 
Lake. 

Date 

Inciuilc the month. tlay. and ye3r and, i f  per- 
tinent. the hour. 

The folIo\vin~ atI(iitionu1 information may he 
needed a t  times. 

-. 

Method of Capture 

Describe type of gear and size if significant, 
i.e.. seine I2 cm mesh), fry net (1 cm mesh), trawf 
(1 cm bag). etc. 

Temperature 

extent: d e ~ m  of turhitlity and sourcc -claciai 
silt. plankton. ecc.: d e ~ e e  of g n a i e n ~  -Ion-. 
moderzte. or nign: percentage o i  s t r e s n  :n pois.  
with or without current: percentaze oi jtresrn 
in riffles. whether flow is sluggish. moderare. 
or swift: dominant bottom types-sand. qra\ e!. 
boulders. bedmk. muck. si?t. etc.: aquatic veqe- 
ta.~ion -submerged. emerxent. o r  both I name 
dominant species or genera if known). If a lake 
or  bay: s u r e  whether fresh, brackish. or  saline: 
if tidal. state to what extent: estimate size and 
possible depth; give degree of turbidity. tqpe 
of bottom. and amount and kinds of a q u a t -  
ic vegetation. 

. . .. . - .. . - .  :. , .' . . 
Remarks -.:. . 

Describe anything that may ;lid in iden~ifica~ion 
of the fishes. such as peculiar markings, habits. 

i .- or habitats. - f- 

Measure temperature of air and/or water. If 
water is ice-covered. what percent? 

CHARACTERS USED IN 
IDENTIFYING SPECIES 

Other Water Conditions A juvenile salmon is shown in Figure 1 to assist 
in recognizing and defining the characters and 

If a strca,,t: estimate i t ;  average width and the counts and measurements used when keying 
masimum depth; if tidal and brackish. to what out a specimen. . 
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First Gill Arch 

Benezth each $11 cover am lour in!!? forzed 
gill arcnes; the first gill arch on either side is the 
part used for specific ideziiiicz~ion. -4 311 arc:? 
(Fig. 21 consists primarily oi a bony central arch 

; to which the gill rakers are a t zched  anterioriy. 
the gill fiIamencs (lameilae) poscerioriy. The $11 
rakers prevent solid substances such as food from 
being carried out through the branchial clefts 
and protect the deIic3te gill  fiIaments. The num- 
bers of gill rakers vary somewnac amen? indivi- 
duaIs of each species of salmon. but the difference 
in average number between some species is suf- 
ficiently g e n t  to enable one to use them as speciiic 
characters. 

The rakers on the gill arch may be counted as 
a unit, o r  the upper and lower limbs may be 
counted separately. The two limbs are  joined 

ANTERIO 'OST 

ward. Kith a shzr:, scipel ,  cut between - 5 .  
dorsz1 sncs oi the iirzt c:c! scsr .d zrcies. makiz7 
n d i ? ~ ?  i ~ ~ i j i o n  ?x=ilel ;vit:1 :kern: then cn: c3e 
remainder oi the at:zck.er.: 21x1~7. ;Sesc -..- _-I 

the ventrzl att~ckn;er.c in :he same mazner: 
and when both ends aie free. remove the arch. 
Great a r e  rnust'be takan so t h ~  a11 ruaime~tary 
rakers may be r e ~ o v e d  and counted. After iin- 
ishing the examination of the arch. reinsert it 
in the giil chnrzber ior possible future eszm- 
ination. 

Gill R a k e r  and Eye Comparison - _ .  .- - .  * - .*: - 
The longest ragers' are compared with the 

length of the eye (Fii. 4). 1Vic:h dividers. obtain 
the measurement oi the Iench of the longest 
raker; then place one point of the dividers a t  
the  anterior edge of the eye. the other extenaina 

'ERIOR ' 

F i ~ u r e  '.'-First <ill arch.ol ~ o l m ~ ~ n  aitrr removal frum left 
gill chamber: II xi11 raker: 21 ziil rakers attached tu upper 
or shorter limb c ~ f  arch: :!I eiil rzkers zrrached to lower rtr 
longer limb o[ arch: 41 ande 111 arc5 ~.iuncciun of the :tvo 

' 

limbs or bonest: 5 )  xi11 f ihncnts  ~ l ~ r n e i l a r ~ :  dt upper point 
of arch attachment: 71 Ion-ar poinc r~i arch attachment. 

at an angle. the upper beinn the shorter. When - 
a raker is situated astride the anzie, it is included 
in the lower limb count. When aI1 of the Mkers 
on the arch are counted as a unit. a sinzie number 
is given: otherwise, both limbs a re  recorded 
separately (the upper limb first). and then added. 
thus I:! f 20 = 32. 
.' The gill rakers nearest the angle of the 2rch 
are the longest: the m l e r s  become proqressiveiy 
shorter as they approach the attachment ends 
of each arch. The rakers near the ends are otten 

3 
- 

rudimcntnry and can bc cour,tctl only under 
- magniiic:~tion. 

I t  may b e  difficult to count all of the rakers 
accurately while the first sill arch is in pirice. in 

.'..which case it trill he necessary to remove thec 
Fizul.t- ::. - . ; , I ~ I , " .  I ) , , I I + . , I  lirtt.. , ~ I ~ I I S - : I \ I -  I [~ i sr .  arch. To do this. turn i~sck o r  c u i  away gill cover 
<is,,, ,,, 2 i i l  , , .hi ,+,  ha.. I ~ , . ~ . "  ~ . t ~ t ~ a o ~ l . 4 ~  L~~ . A ~ I ~ V  [ t r y ,  

as shown in Fixure 3. Lift the first -ill  arch up- ; I I . ~ +  i ! ~  I I I : : ~ I . .  
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I .  toward :he ooposittl edze. Becxse r!:2 r ~ x t r  :s . .  . 
snorter  :h2n :he e;.e ien::;1 In j u v e ~ l i e  sairnon. 
it is s i r? lesc  to note where  the r-ker resckes 
in reiztion t - . ~  t he  pz?i!. Like z x n y  body par: 
ratios. the ~ 1 1 1  raker-eye size ratios c h ~ n ~ e  as 
the iuveniie salmon increxses in !en?:?. Fo r  
example. in specimens about 10 mm FL. the long- 
e s t  raker  may be contained about 3 times the  
eye len-5. but in 140 mm specimens of the same 
spesics. t::? r ~ k e r  mar. he contzined only about 
2 t i m e s .  This and o ther  proportional chanzes 
must  be considered. 

Anal Fin Measurement and Count  

To  compare the  I e n g h  of the  fin base with the  
longest ray,  measure the  anal fin base with divid- 
e rs ;  then project the  posterior lez  of the dividers 
forward to the  opposite tip of the  lonqesc ray  
as shown in Figure 5 by dotted line. - ,- 

In counting t h e  number of rays  (Fig. 5) .  do not 
count those anteriormost ones  which a r e  less 
thzn half the  length of t he  longest rays, such as. 
those marked "0." Count all rays. such as  No. 1, 
.that a r e  haif (o r  more than half) the Iencth of 
t h e  longest ray, takiny  eat care  to observe the 
last ray-No. 15 in Fi.gure 5. T h e  last ray is usu- 
ally split to  its base and appears  supert ' ici~lly a s  
two rays, bu t  it is in reality only one and should 
be counted as such. 

esc, an t e r io rmos~  ones are cour,:ed.-l'suail;.- :?is 
may be accomplished sacisixcoriiy oni:: under  
m a ~ i i i c a t i o n .  and with juveniies lonzer  than 
10 mm FL. The  5 r z n c k i o s ; ~ ~ ~ i  cc:;;c :5 f.;e.J 
primarily as an aaditionrrl chrrrxccer in specimens 
otherv;ise diiiicuit to identii::. 2nd is ~. - -FPc ;? . I I , I  
valuable in s e p a r a ~ i n q  :he chlzook sztmon I cs  ,,,iy 
13 or  161 from the coho sainon lusually 13 o r  14). 

Fivure ti.-Ventral surface ut head of salmon. Ar row poin ts  
to one of 14 brsnchiusrecal> on !pit  side oi head.  

Pyloric Caeca C 

With a scalpel; widely open the  abdorz:'r.zI 
cavity. Sever  the esopka:.us 2s far  ioru-ard a s  
possib!e: then cut off the intestine near  t h e  3fij;a- 
rior end of the stomach. The stomach and c-zeta 
can now he removed 3s 3 unit  ( F i g .  T\.'C'se 
m3,qnification 2nd teasin4 needle a s  aids in count- 
ing.' Counts of pyioric caeca a r e  useful chieiIy 
as zn additional character for questionable s;,;.i- 
mens, especially in separating the  chinook salmon 
(more than 100 clecz! f r o 3  : t e  coho s2!rr.,:r: 
(fewer chan 90). 

Color Pattern Variations 

Juvenile s:~lrnon from c.cr!::in [v:l~c.r.< -;>r :11 

cert:lin s tazes oi cftl~~elopnenr rn:Ly i ~ ; ~ v c  c h c i r  
parr  marks o i  other rnzi rkin~s  n:i..;kecl 1,). a 1)lu'i.ih- 
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or greenish-silvery sheen, especially when they . 

a r e  alive. To  identify these fish, it may be nec- 
essary  to  preserve them first in Formalin t o  in- 
tensify their markings. 

Juveniles of one species from certain waters,  
such as habitually turbid ones. may have  their 
meIanophores restricted in size o r  disrribution, 
thereby  resembling superiiciaily another  species. 
As an  example. coho salmon normally have the  
adipose and anal fins densely speckled with n t h -  
er large melanophores. But  in some specimens, 
t he  melanophores may be  reduced in size o r  
distriburion. s o  t ha t  coho salmon superiiciaily 
resemble chinook salmon. Conversely. juvenile 
chinook salmon may have the melanophores 
unusually numerous and well developed. thereby 
resembling coho salmon. To  avoid e r ror  in identi- 
f icat ion.  c o m p a r e  t h e  s ize  a n d  n u m b e r  of  

. melanophores on the fins with those on the  body; 
if few and small on the  body, they should be f ew  
and small on the  fins. 

Color variations also occur regionally. An ex- 
ample is the predorsal stripe irychinook salmon. 
which in fish from some wsccrs is normal!. a 
solid dark bar  in specirncns Icss than Ei) mm FL; 
in chinook salmon in other waters t h e  s tr ipe 
may be  rcduccd to a series of oblonZ b[oiches. - . 

T h e  length when individuals attain smoIt color. 
ation varies ~ ~ e a t l y .  both re:,.ion3[lY a n d  i n  
specimens from t h e  same I o c ~ l i ~ ~ ;  some fish o f  

t h e  same species m a y  lose  p a r r  and  o t h e r  
presmolt markings when only haIf as lar, v e  a s  
o the r  fish. 

HOW T O  U S E  KEY 

Because of t h e  variations in morpholoqy ar.d 
colorin,a, it is advisable to  use the key in con- 
junction with t he  figures and plates and t a  check 
a Iarze combination of characters. 

I n  usinz the  key, first make certain your sneci- 
men  is a ,pacific s a lmon  by exnmininr:  i I?e 
characters under  t h e  t w o  opposzble  g rous . -  
lnbelcd "I." Sex t .  note t he  absence o r  presence 
of par r  marks (see sections "Combination 01-' 
under  opposable groups 2). If no par: rnarks aTe 
present  and your specimen has not entered t h e  
silvery smolt s taze,  it is probably a pink salmon. - 

but to  make sure,  compare it with :k,e i d c n t i f y i n ~  
characrers between opposable s o u p s  2. If p a r r  
marks a re  present. note the absence o r  presence 
oC melanophores on :~tiipose and anal fins [ s e e  
groups 3).  I f  rnclanopiiorcl; arc  si~scnc. set' 5 4 2 ~ -  

tions . .L~I , , I I~I ; I I ;~/;?) I I  t~r un(lcr xrut~ps 4: i f  prc--. 
ent.  +*C,,,~,/)i~t;,tit~,r tlj".sections under zrou:)s 
2. Dccitlc \vhicI\ -C~~rrrf~irritlicrn I(' most c ~ o s c ~ y  
fits your specimen. then verify it by comp;~ r i~ :  
the dc~cr ip t i t~r i s  oi the itIuntii!.in< characters 
for the opl)o-:il~lc <ra[l[)i .  
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KEY TO F,'iES;VIOLT JU 

. . . . .  
Sairr,or,o!il ;ii;ies having fewer than 'LO r2ys in ;he dorsal fin (exc!cdes, rr;r?::linz!: 

9 3 -. stronq teerh on j a r s  and :or .T~e  te::c::,:er; ,.:---as C.i-... --d *.. :vh;-2i::'- .- . , . , . ; i t :  ~ 2 z y  ?::lor~c 
caecz ( e x c i ~ d e s  smeits.  I ~ m i i y  Osmericaej:  an asii!ar:: process o r  sc3i:: acsecczxe  
above peivic iin (Fiz. 1. No. 11): an adipose fin~.cycioid sq,$es; upper jaw formed - 
by borh ?re!x.siIlar>. and ,-;rzsiIlx;. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -1. 

Base of an21 fin sizortcr than Ionqest r a ~  (Fig. 5 ) .  Anal rays usually 9 to 12 (rzreiy 
8 or  13). Gii[ rakers  nornai!]; f e ~ v e r  than 20 on first gill arch (Fig. 3). Dorsal 

1 a fin oi  larger juveniles o i  some species wirh severs1 blackisn spots. 
CHAR, TROC'TS. ATLANTIC S X L l I O S .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Not in this key. 

Base of anal fin lorlger than  longest ray  (Fig. 5 ) .  -4nd rays usually 13 to 1'7 lrzreiy 
12, 18, o r  19). Gill rakers  normally 20 to  40 on first '511 arch (rarely 19). Dorsal 

l b  fin of larger juveniles I x k  blackish spots  but  tip of fin may-be blackish. 
9 PACIFIC SXLJION-genus Or~corf~y~rchus . .  ........................................ .,. 

Cornbi7lation of: iVo p a r r  marks  on sides and no prominent specklinqs on back of 
presmolt juveniles. Usually no meiaraphores on anaI and adipose fins; i f  rneiano- 

?a phores present. they  a r e  f ew  and very small, and if on adipose, a r e  res:ricced to 
its posterior. f ree edge. 

PINK LHUAIPBXCK) SXLSION- 0. gorbuschn. ............................ .Plate 1. 
General development-Similar to  chum salmon in that  yolk sac may not disappear 

until juveniIe is more  t han  34 mm FL. af te r  which development toward smolt 
shape  and coloration is rapid. When less than 30 mrn FL. this species is sirniiar 
to  chum saImon in being more  te re te  t han  the  sockeye, chinook. and coho saIm- 
on: body depth  imhedia te iy  before dorsal fin usually more than 1.3 times hezd 
1en.qh. 

Pam marks-Only species of saIrnon Iackinz pa r r  marks in the pie'srnolt juveniie. 
Coloration of body-Presemed material-In juveniles less than 10 mm FL. back 

is da rk  to  Iateral line and ventral  half of body light when bicolored; dorsal third 
. of body is darkest. 'sides lighter,  ventral third lightest- ~usua.lly milky-~vhiie o r  

silvery) when tricolored. Few or  no melnnophores on lower sides and belly. 
In juveniles more than 10 mm FL. bicolored o r  tricolored condition is norr;iaIIy 
not evident. the da rk  back liqhtenin:: gradualIp downward to the  very Iiqht 
belly- L i r i ~  ~ ~ e ~ i m e n s - D o r s a 1  half of body bright bluish or  greenish with 
much silvery reflection: ventral haIf milky o r  ~iIvery-v,~hite. 

Fins-Anal and dorssl f i r s  a v e r a 5 n q  smaller than in chum saImon: these iins 
in this species and in chum salmon distinctly smaller than in sockeye. chinook. 
or coho salmon. In specimens less than 10 mm FL the Ionzest a n d  ray, when 

- measured into head l e n a h .  extends from tip of snout to about center oi eye: 
in Iarzer prcsmolt juveniles. this measurement e x t e ~ d s  from tip of snout to 
anterior hall of cy8. .Anal rays usuall>- 1-1 to 16 (extremes 13 to 171. Dol.<.,i I;,! 
112s ieiy specklinzs : ~ n d  only a sliqhc tendcnc~.  toivard a dark nnrcrinr ec!:? in .'. 
~uveni1t.j  less than ZO rnrn FL: over 20 mm. blackish ~ n t c r i o r  edze l)ecor;.,es ?ro- 
nounced and tip of fin dusky. Cil,tr/;i/ j7,r has spec!iIinr: confined to hsn l  hal l  

.' in juveniles less th;ln 50 mm; ivitfl iricrcasin< [encrh of juveniics. speck!in:,.s 
apllear d o n z  r3ys .  a n d  in Inrzc p re smol t  juveni les  l o l ~ e s  tent1 t o  I l ecomc 
blnckish. 
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PIate 1.- Pin!< salmon. 
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- 7  Gill rzkers  rseo Fi:. 4 )  -L:evan L O  iaur:e$n on unpor !I:'=. 11 to ;I] or, :otvi-r. :?xi 
3 * uscaiiy rzn=.iz: 5et,.:-ee:! 2; z z ~ i  2; ~e:.::rezes 5 2nd 253; rrrkers siznc.c.r .?.:i 

r ack :  !onz; most simiiar in size and ~ u r n b e r  to sock2::e sa ixon  bnr. 5iorror  
and usualIs. fewer ( n o r m ~ i l y  less than 3:). 

Pyloric czecx-C'suaily 130 to 193 lextremes 95 to 224): slerder  2r.d rxrher ionz: 
d i f fe r  suificienclj. in numbers irom coho and sockeye saimon. which have iewer . . .  ... 5. . *. than 100. to be 3 disiinct >:a in spzciiIc identiilcar!on. 

Branchiostegal rzys-Usually 11 to 14 [rarely 10 or  151: averaze number less than 
in o ther  species. alrnosr. irivariably !$is than in c h i ~ o o k  salmon. tviiLcI? usu:.iI;: 
h ~ s  13 to 18 (rare!y 14). . . . .  Scales in Iateral line-;,lore ::lx 1713, =ore than in any other of the P?.c!::c ~ n ! n -  
on: lateral line sca!e counts may be obtained ur.der magnification in specimens : 
longer than 60 mm FL. 

Habits-Shortest life span of any species, between 1S:rno.and 2 yr. Only a c o n -  
paratively smaI1 proportion of adults make extended mi,ea~i.on in fresh water.  
Majority spawn in fresh wa te r s  within a shorc distance of 6rnfkish water  or  in 
intertidal waters.  Many younx enter  brackish o r  salt waters within a feysV hours 
o r  days  af ter  emergin.g from reads,  and comparatively few a re  found in fresh 
wa te r  when more than 45 mm FL. 

Cornbirration 01: Both pa r r  marks  on sides':nd dark  spottings on back usually obvious 
in living, presmoit juveniles and always in preserved specimens under maqniii- 

, 2b cation (may be faint in fishes from turbid waters ) ;  parr  marks become faint and 
.................................. disappear as juvenile assumes srnolt coIoration -3. 

Are melanophores normally present  on adipose and anaI fins oi presmolt juveniles. 
o r  if present,  few and qui te  srnali. P a r r  marks occupy a larger a rea  above lateral 

3a  line than below it. an& in some specimens anterior parr  marks may be a1rr.o~; 
entirely above the lateral line. 

CHUM XXD SOCKEYE SXLLIOS ................................................ -1. 

blelanophores normaIIy obvious on adipose fin in living specimens and always in pre- 
" served specimens under maigniiic~cion (may be indistinct-in juveniles from s i i ~ y  

3b I\-aters). .Anteriormost par r  marks  appear  to occupy as lnrze lor almost a s  laryet 
an area  below Iatersf line as above it: these par r  rnarks a r e  usually Iarxe. Ionz. 
and wide. 

CHISOOK XXD COHO S.4LlIOS.. ........................................... 

Co~rthilr;ltio~l o h  Gill rakers 19 to 26 (average 23). notably fewer and m x h  shorter  
than in sockeye salmon, which have more than 23. Xorrnally no melanophores on 
adipose and anal fins. Anterior squarish (quadrate)  parr marks situated almost 

.la or entirely a l ~ o v e  IaternI line in specimens leis  than 50 mm FL: in presmolc ju- 
. veniles more chzn 30 ntn FL. anterior parr  marks tend to be Ion!: xnd very n ~ r o ~  

- - and sometimes mny extend iveil  helot^ 1ater:~I line. - CIIChI InOm S . ~ L > I O S - O .  ke ta . .  . . . . . . . . .  : . . . . . . . .  .:. . . . . . . . . . . . . . . . . .  
Cener;~l tleveloprnent -Similar go pink salmon in chat yolk sac may not disappt. :~r 
; until juvenile is more than 34 rnm EL.a f t c r  ivhich development totvnrtl smuIc 

shallc is rnpitI. .4lso similar to pink salmon in beinc marc terece rcr-hen Ichs thxn 
50 mm FL1 t l l : ~ n  r l ~ c  soc.ke!.c. chinook, nntl coho qalmon:  Imtly ~ l c p ~ h  inmcffi3tcly 

I 

beiore clors~il fin usunlly 1.5 co 1.8 tirncs hc;l(l 1en:th. 

.s 
.P!:ttc 'I. 
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Place ?.-Chum j n l n o n .  
. 
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-- 
P a r ~  marks-.4r.ct.rtor 32:: ~.', ."ki in ~7ecir.ep.s less t h x  50 .?..: : L cr? .yore 

. . . ,  squz::sn 1qu2drs:el 2nd do  ZoL 2x:er.d q ~ i : ?  50 !ZT 3e!ow I z t e r ~ i  h e  2s i.? sock- 
. . 

eye sa izon:  in 2;esrncic ju\.?giiss z o r p  c>.:n 30 Ern Fi. par: r ~ a r k s  :enc :o 312- 

cotze l o n ~ z r  and x o r e  narrow than in socse>.e s a l ~ o n .  and s o x e  tend to excen0 '. 
well below lareral 1ir.e. 

Coloration r,f tu~:;.-.'r.lser:ccrr' :;;a:=:-/:.'-Dorssi ridge str ipe usu~il:: preser,:. 
C' s o r n e t i ~ e s  a series of Slocc5es in ju*;eniirs less z a n  50 rnm PL. beconinz !=:r,~ 

o r  disappearin;: in p r e s n o i ~  juveniies more than 30 rnm FL; 3 prominent irreq- 
ular row of spots and b l c ~ i 5 i ~ ~ s  between dorsal ridge and upper edqe of par r  
marks,  these usually most distincc in specimens between 34 and 50 mrz, oiien 
fadinq or  disaapezrinq in larger  juveniles. Living specirnelrs-ltarkinqs may 
be  obscured by greenish or bluish overcast of dorsal haif of body and whitish or  -. 

silverish sheen oi ventral half. 
Fins-Anal and dorsal fins small. averaqina sliahtly larger  in size than those oi  

pink salmon and averaging considerably smaller in .height a n d  area than chose 
of sockeye salmon. L e n g h  oi  lon.qest anal ray,  when mea~ur .@d from snout to  
eye, reaches to, o r  almost to. cen ter  oi eye: in sockeye salmon t5is measurement 
usually extends well beyond center  of eye. Anal rays usually 13 o r  14 lextremes 
13 to 17). Dorsal fin has few o r  no distinct spoctings in specimens less than 50 
rnrn FL; in larger  presmoit juvenileLa dusky spot develops on tip. Caudal /i'n 
has faint spots largely confined Eo basal half in juveniIes less than 50 mm FL: 
in l a rger  juveniles lobes become blackish. 

GilI rakers  (see Fig. 4)-Seven t o  twelve on upper  limb, 12 to  19 on lower. total 
usually ranging between 20 and 26 (ex t remes  19 to 30); rakers  blunt and short.  
in sharp  contrast t o  thinner ,  longer, and more numerous rakers -of sockeye 
salmon, which has 30 to 39. 

Pyloric caeca-Usually 160 t o  185 (extremes 140 to 249); diifer suif icient!~ in 
numbers  from sockeye and coho salmon. which usua1Iy have. fewer than 
to be  an aid in specific identification. . . . .  - 

BrnnchiostegaI rays-Usually 13 o r  14 (extremes 12 to 16); of vrilue prirnariiy in 
separat ing this species from chinook salmon. which generally has more than 13. 

Scales in lateraI line-Ber~veen 125 and 133; of vaIue chieily in separzl t iq  this - 
species from pink salmon. 

.. . Habits-Life span usually 3 to 5 yr. for majority. 1 yr. some less than 3 yr. Jackr  - 
may occur. 1Iajority spawn in fresh waters  only a comparatively short distance 
from brackish water  o r  in intertidal waters. Many younq enter  brackish or  sai t  
waters  very shortly a f te r  e r n e r . ~ n g  from redd. and few juveniles are four.tl in 
fresh waters  when more than  43 mrn FL. 

Combir~atiott oil. Gill rakers  30 to  39 (averaqe 36): notably more numerous. lonqer. 
and more slender than in chum salmon. whicn have fewer than 27. Sormaily no 
meIanophores on adipose and anal fins. Anterior  parr marks more r e c t a n ~ l a r  

4b than squarish in outline in specimens less than 45 rnm FL and sometimes esrend 
w much 2s 3 third to a hsii  below lateral lilte: these oblonq par t  rnxrks rend to  
shorten in presnolt  j tveniles more than 50 mm FL and to be mostly above lateral 
line. 

SOCKEYE { R E D )  S.4LLIOS - 0. rrct.X;~. . . . . . : . . . . . . . . : . . . . . . . . . . . . . . . . . . . . .Platr: 2. 
Genernl developncnt-yolk sqc usually disnppcars. except for trace. beiore j u -  

t .  :. v t .n i lc~ ~.c::cll : H I  rnm FL. & , I !  t i c cwr  ;mt[ spccics mui.c >l;il~-iiclctl in all prc- 
smelt It'nz,.tlis tlian in chilm i n t i  {>ink salmons-l~otly tlcpth irnmctii:itcly Irciurc 
dorsal fin u5unlIy less th:,n 1.5 times heiltl I en~ch .  

Pa r r  mnrks -See "C'O,,I/,~I/;I /;,,,I I,,,'" al~ovc.  
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Plate 3. -Sockeye salmon. 
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Coior::ion oi  jod;,.-Pt.csc~-c*r~I :tr;itcr-~f-Dor~;1! rid:? usuzil:; cun::i:s 2 jerit.j 
. .  . - I of or  !ess ~I:S;:RC: S?C:S ir, s ~ e c i ~ e n s  less :hzn 125 z z  :: r. sec0rn:r.z 

coni!uent in fishes between 10 anti 33 m z  FFL m u  s o n e ~ i m e s  3er::zz inro 2 
dusky bar: in ~ r c s r c o l t  ::I-:?niIrs over  $0 nn FL. spots  or  hars =2:; iiis33pe?.rc 
af ter  which a series of roundish spocs Secome rlppnrzn! cn ho::? sideg oi. nnr! 
a d j a c e n ~  Lo. dors:ii riace. especi-ily thac portion behind dorsal lin: in audition . .. , to  these spots. :n ::c??a r .377  ihn;? :I5 m n  FL. s o t h e r  lohzitudir,al row oi  spocs 
develops between dorsaI r idze and upper  h i v e s  of parr marks. Livi,:q sjjcci- 
mctts-AIarkinzs rnnv be obscured b. zreecish o r  bluish overczst a i  dorsal 
half of body and ~vhitish o r  silverish sheen of ventral haii. 

Fins-Anal and dorsal f ins  averase  Iarxer in heixht and area than in chum and 
pink salmon. Lenyth oT lonqest anal rap, 7.vhen measured i r o n  snout to'e>.e. 
reaches usual1,v from snout  to beyond center  of eye. Anal rays usua!Iy 14 to 16 
(extremes 13 to 16). Dorsal JYrr norm3ily has few. o r  no distinct specklines in 
specimens less than ti0 mm FL; a r a the r  faint dorsa?.spo! develops in larger  
presmolt juveniles in upper  portion of fin. the fin beini 'bdrdered on ics free 
edges with whitish ( s ee  iowesr i i r ~ r e ,  Plate  3). Cdudal  f i f i  has iew specklinrs 
on basal half, the  lobes havina few o r  no meIanophores, even in rarher large 
juveniles. 

Gill rakers  (see Fiz. 4) -Twelve to  siyteen on upper  limb. 18 to 23 on lower. totaI 
usually ranging between 32 and-37'(extremes 30 to 39): rakers Ionq and slender, 
averaginq longer than in any o ther  species. in sharp contrast to fewer, blunter 
rakers  of chum saImon. which has 19 to 30. 

Pyloric caeca-Usually 65 t o  95 (extremes 45 to 115); usuaIIy considerably fewer 
than in pink, chum, and chinook salmon, and a v e r a g i n . ~  more  than  in coho 
salmon. 

Branchiostegal rays-UsualIy 13 to 15 (extremes 11 to 16): of vaiue c:?ieiI;- in 
separating this species f rom chinook salmon. which nveraye'rnore. 

ScaIes in IateraI line-Between 123 and 1-10: o i  value chieily in separatin;. this 
soecies from  ink salmon. which has a hizher  number. 

Habits-Life span usuaIIg 4 o r  3 gr, some oniy 3. Jacks may occcr. 3IaJorir:: o i  
individuals higil!y migratory. Adults usually spawn in s trearis  tri3umry t o  
lakes; a small minority spawn in s t reams without 3 lake. in lake outlets. o r  on 
lake benches. Af t e r  risinz from redd. younq move do-tvnstrearn rather rspidIy 
to n lake. remainins usuaIIy 1. sometimes 2. and rarely 3 y r  in fresh Jvater be- 
fore encerinq brackish o r  salt water. 

Combi~ration of.. llelanophores on adipose fin usudly most nurr.er0u.s on poxerior  
half 3nd generally forming 3 dark border (see Plate -1): anterior half of adipose 
with few rnelanophores o r  none. Anal fin with f 2 ~  meIanophores or  acne. but when 

' 5a  m e l ~ n o ~ h o r c s  are present. oiten qnite Iarxe. Tip oi dorsal fill and lobes of ct~udal  
fin darker  in larger presmolr juveniles. 

CIIISOOK I I<ISC; )  SXL.\IOS-0. t.slr;rrt.!,tsc-lra. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Plate  4. 
Gcncrnl cluvcloprni*t -Yolk t~sually tl isnpl~e:~rs or is retiucetl to a trnce heiorc 

. ~ ~ I S L * I I ~ I L * S  I - ~ : I c * I I  :L! mm I-*L. Co~iy ( l c ~ ~ ~ ~ c r  :i11tl ~ [ ~ c c i ~ ~ s  mow sl:ii~->itl~~l. i n  :::I ilre- - 
.. smolt iv!l','t!l.i th::n in cf1rlt-n ;inti pink siillnl~n: l)o,ly tlcy~r!l irncc11i;itcly I ~ ~ . i o r c  - ( 1 ~ l ~ . s ; ~ ~  ti11 ~ ~ u ; i l \ y  IVSS \h;iu 1.3 t i n ~ c . ~  l l e ;~c l  ]Ls l~<~h 1r;~n:c 1.1 t u  1.i). 

' 

: Paler m:l~-ks- :\l~no..;t inv;~ri;il,ly ccctrtn:uIrrr unti \on< ,rvcrric:~lly: nark.; usualIs 
~ i t ~ 1 : l ~ t ~ ~ l  ~ v ~ t ~ i ~ I i . - ~ : i ~ i [  (111 ~ s : t ~ I l  I;~t~b~-:il 1 i 1 1 ~ :  (!;irk p:irr mark.< : I ~ c !  u ~ h c r  
111:1rki11xs co~l[r:t..;t sI~:il.l~Iy i t . i ~ l 1  l iz! l~c~I.  /~;it .kz:-ot~n~I 01' I)o(I>. i l l  - o n ~ c *  livir~: ;ind 
111OSt ; ) I . L ~ ? ~ ~ I * L ~ ~ ~ ~ ~  ..~)vrilllc~l.i. 
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Coior-~io:: oi  !!oti::-r3,.rs~-~-t-~~f i t l ;1 t~~,- j ;~ j -3; i~. i ;1: ro1: : :d ~ g i l ) ~  ~i SO(j:; ; '~r~~:ji:. 
. . much li:hr.t?r ~ h n n  Soti:,- coior u i  C O ~ O  sn l ron .  usuail:: cor.rr:stin:: skcr3i:,* .>/:ix 

da rk  dorsnl s t r ige o r  spoc:ir.z, pnrr msrks.  and p r o r i n e n ~  2or;:l ipoc:izz;; 
. , , . .  blackish barid :;s:r:~o tiorzni r:c:c u s u z i l  boid  an^ uni1roh2n in spec ic2$j  

less than $0 nn FL 3 r d  especin!l:: on ridze 'oeiore dorsal fin: in larzer juveniies 
dorsal band oiten brenks up into series ot' s ~ o t s ,  disappeariny in larzer  pre- 
smolts  as ocher s ~ o c t i n r s  on dorsal hnlf of hot$ become %.ore numerous nnd (!is- 
t i ~ c t :  spot t inrs  bec~seen  dorsal ridce and pzrr marks absenc in iishes less ;?,an 
35 rnm FL. d e v e l o p i n ~  rapidly thereafter into many larze and sma!l spots and 
i n c r e a s i n ~  in numbers a s  juveniies approach srnolt stage. Licing s e c i m e n s -  
P a r r  mnrks and o ther  m a r k i n g  n a y  be obscured by bluish-silvery color .of dor-  
sal half o i  body and silvery sheen of ventral half. 

Fins-Anal and dorsal fins aver3qin.q considerabiy larzer in area than those oi the  
chum and pink salmon and slightly la rzer  than in t he  sockeye salmon: l e n n ~ h  
of I o ~ ~ e s t  anal rays,  when measured into head Ien,gh,  reachinsr from snout tip 
t o  beyond posterior e d z e  of pupil and sometimes beyond'pbsterior edqe oi  eye: 
distal edze  of anal slinhtly falcate in specimens more than 40 mrn FL bur; ae:er- 
aging less falcate than does t he  free edge of the anal oi the coho salmon. .Anal 
r ays  13 to 19, averaging higher in number than in any other species. Do,-sell 
fin in younx less thzn 60 mm FL w a i l y  has few o r  no distinct s p o t t i n s .  a black- 
ish spot  deve1opin.q in t he  upper  portion of the fin as the juveniles approach 
t h e  smolt sta.ge ( see  P la te  4). Caudal fin has comparatively few melanophores 
r a t h e r  ~ e n e r a l I y  distributed in the; smnlIer individuals, the Iobes darkeninz 
as t h e  fishes approach the  presmoit staae. 

GiIl rakers  (see Fig. 4)-Seven to t ~ s e l v e  on upper limb. 10 to 16 o n  lower, tocal 
r 11ar usu;llly r a n . ~ n g  b e t s e e n  20 and 03 (ex t remes  19 to 28); rakers shorc and sin" 

in size and number  to  chum and coho salmon. 
Pyloric caeca-Usually 140 to  IS5 [excremes 90 to '1401; af value in separztinx this  

species from coho salmon. which normaliy has  fewer than 85. 
Branchiosteaai rays-Usuaily 16 to 13 (extremes 13 to 191: averaxe number gre:Lt- 

er than in any  o ther  species. . . 

ScaIes in lateral line-Between 132 and 153: usuaily of most value in s e p a r a t i n ~  
this species from pink salmon. 

Habits-Life span 2 to 8 yr. usually 4 to 6. Jacks may occur. X portion o i  :he j~ 
veniles en ter  sal t  water durinq first yea r  oi 1jfc:'remaintlcr stay in fresh t.-, 7tet-s 
more than 1 y r  but  rareiy 2 yr. Juveniles of prcsmolt s:age focnti in fresh *.va- 
t e r s  tvilen a s  Ionq .xs 150 nn FL. 

Conzbiltatiorr oj:  >Ielanophores usually numerous and rather  evenly i1istributt.d on 
adipose fin: occasionally in l a r ~ e r  juvenite?;. posterior or  free e t k e  may t c  (i:ir!;cr 
than remainder. tllereby r e s e n b i i ~ g  somewhat mclanophore tiistril~ution on atli- 
pose of chirook salmon. Anal fin in specirncns lareer than 30 rnn FL more Ialcnte 
and ancerior cip more pronouncctl thnn in other species. includin: chinook .salmun: 
in 311 esccpt  srndlest  specimens. anterior or  leaclinz erlce of an:d iin is tvhiri.<h. 
w i ~ h  a dark bxr parx!IcI ;ln[i posterior tu  i t :  rcm:!inicz. l)ostt>r!or i ~ n ~ . : i ~ ~ ~ ~  Oi fin 

"- U S U ? . ~ ~ ?  ;d)unti:~nt!: sptlcklcli a-it11 mcl:~no~~l:ilres csct.~it it,,. t i i > t : t l  ; ~ l r , l  i,l)-;11.1.il,:- 
edges [see P!:~tc 3 ) .  
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, s . . .. . smolt !er.q:hs :hzn in cham :.nc 3ir.k sr;izon: :)oc:;. tie?::: :-rr.c!::2:211. !;e'grc 
. . - .  dorsal fin us;u~:!y less t!:x !.J : : z e s  hezci leze-.?. (r:E:e 11.2 to 1.3i. 

P a r r  marks- Anterior par: n a r k s  aiways 1ar:e and Ionr: y;erricai!y, k e i r  u?per 
and lower ends more rounded than r e c t a n ~ i a r - s h a p e d  par: =arks oi chinook 
salmon: marks usually situated ecuidis:znt on ezch side oi  l a t e r4  lice: usc-i',. La* . -. 
less concrzst Serlveen color oi par r  marks  acd body than in chinook salmon. 

CoIoration oi body- P r e s e r e d  rnaten'al- In 21 but  s m ~ i l s s c  spec ine r .~ .  cor.:rx: 
between all body marks and backcocnd  color oi body is not as  pronounced as  
in other  species: dark bar  a1on.g dorsal ridze usuail:; distinct and unbroken in 
juy:ezI!es less t52n 50 nn FL. bre?>:ir,r ~p into spots o r  disappearins in l a r ~ e r  
specinens:  back spottings on both sides of dorsal ridqe usualli. prornj.zent in 
a11 except smallest specimens; spots between pzrr  marks oiten eloncate and 
extendinz downward between them. sometimes to lateral line (see bottom fiy- 
ure.  Plate 3); spots on dorsal half of body often iscrease in number and/or de- 
crease in size a s  individuals approach srnolt s take .  .Liyin.q specimens-Parr 
marks and other  body markinxs may be obscured by dark coloration oi body or 
b y  bluish sheen. 

Fins- Anal and adipose fins described under  "Combi1t;ltinn of" (this section). .And 
rays  usuaIly 13 o r  14 (exrremes 13 to 16). Dorsal f i r r  has comparatively few 
rnelanophores scattered over  it-in smallest specimens: in those more than 32 
m m  FL the number of melanophores increases, especially on o r  adjacent to an- 
ter ior  or  leading edge; this results in a dark  bar  along the anterior edge behind 
which melanophores a r e  rather  evenly distributed: as  fishes approach presmolt 
stage. a white anterior (or  Ieadinzf edge  and a whitish tip develops. follorved 
by a dark paraIle1 ba r  ( see  bottom figpre, Plate  3). Cauclnljin has rather even 
distribution of melanophores a l o n ~  rays  in a11 except smallest young, this in- 
creasing in color intensity and number as fish increases in.size. 

Gill rakers  ( see  Fig. 4)-Eight to thirteen on upper limb, 9 ' t o  14 on lower. tot21 
number  usually ranging between 19 and 27 (extremes 18 to 37): rakers shorc 
and ra ther  similar in size and number to chum and chinook salmon.. 

Pyloric caeca-UsualIy 30 to 83 (extremes 43 to 11.1): of value in separxinr: t5is 
species from chinook. pink. and chum salmon, which normally have more than . 

, ' 100. .. 
Bnnchiostewal rays-Usually I:! o r  14 lextremes 12 tb 15): averare  nurz'ner less 

than in cf~inook sa l r~on .  which norrnzily has .13 o r  more. 
Scales in lateral line-Between 120 and 110 (averaqe 128): usually avera$nq 

fewer than in any ocher species. 
Habits-Life span 2 to 1 yr. Jacks may occur. Ilajority appezr to spend 1 or 2 ;*r 

in fresh waters,  a few 3 yr. Some juveniles in presmolt i t aye  arc found in fresh 
waters  when 150 rnm FL. 
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GLOSSARY 

. . 
Adigose 371 .I ilcshl;, rlniike. r ~ y l e s s  s t rucrure  

situated on dorsal ridge beriveen dorsal 2r.d 
caudal fins (Fiq. 1. No. 6 ) .  . 

Anal jilt T h e  fin sics2red red ia i ly  and imme- 
diarely behind vent between posterior end oi 
abdomen and anterior end of czudal pedunc!e 
(Fig. 1. No. 16). 

Arill.zr-y process or  sca!e An nccossory eri!nr~rlA 
, . 

CCLU ,;;:i'nec i O  Gpper o r  c a : c l ~ i r  S ~ s e  ~ r '  
pelvic fin (Fig. 1. Xo. 14). -: 

Gill openi?tg Opening bety:ceen operc!e o r  gii! 
cover and side of head. 

B,a?rchiostegals o r  branchiostegal rays  Elon- 
gated bones arranged fanwise within branchi- 
ostegal membranes, situated on ventral edge  
of gill covers (Fig. 6). 

Caudal fi Terminal or  tail fin of fishes (Fig. 
1, No. 1:). 

Caudal peduncle Tha t  region of body bet&e&i? 
base of posterior ray of anal fin and base of 
caudal fin (Fig. I, No. 11). 

Cirromatophores Color celIs which unde r  con- 
trol of sympathet ic  nervous sys tem can be 
altered in shape, producing color changes. 

Cycloid scales Smooth-edged scales of soft- 
rayed fishes having an evenly eurved posterior 
border  devoid of minute spines. 

Dorsal fin I n  saimons. a singie fin corriposed 
of rays s i tuated dorsaily on body approximateiy 
halfway between head and taif (Fig. 1. No. 1). 

Dorsal n'dge Apex o r  dorsal junction of Ieit and 
right aides of body; dorsal and adipose fins a r e  
situated on this ridge !Fiz. I. S o .  3-61. 

Dorsal s t n p e  A band on dorsal ridge which is 
l ighter o r  darker  than adjacent a r e s .  

Falcate Curved like a sickle; a .fin is falcate 
when i ts  distal edge is concave. h a v i n ~  middle 
rays shor te r  than anterior and usually pos- 

: terior rays. 
Filumc~its  S e e  gill Ji%lm~ctlrs. 
Fork leri.qlh Distance in a s t raizht  line from 

anteriormost part  of tip of up e r  jaw o r  snout 
. of juvenile s.tlrnons to apex o P a n ~ l c  proclkrccti 

by two lo1)es oi c:~udn! fin [Fix. 1. S O .  1). 
Gill ~II .c! /  Brnnchi:~! sketecon n.hicil conc;lins 

gill rakers nntl xi!! f i l aments .  o r  Ia'mcllac 
(Fiz. 21. 

Gill r.nlscr: ol~c.t.c./c. 01 .  r~l~c~~~c.rrltr~lr L;LI*:E. L-QL.). 

flat. thin I~oncs  on c:~rll sidc oi heat1 ivhicIl 

... 
cover p111s ( s ee  7::. 2. t.vkic:? hzs the rn:(or 
gor:iL>n o i  :kt? :ill coy:ar :? r .o~:~. i i~ .  

Giil jiiarnc:lts ilarne!k21 ?!r:~ed [olds oi skin. 
richiy supplied with Slooa vessels. r r t~zc i ed  
to posterior edqe oi  gill arch I F ~ T .  2. No. 3,.  

Gill r d i e r s  P:ojec:ions on ank r io r  edze oi lirsc 
giI?:rch (Fiz. 3. No. 1). 

Hcak-length 3istance in 3 straighc line froin 
anteriormost part of upper jaiv or  snout to 
posterior rnzrzin of o?erc!e (Fiq. 1. No. 2 ) .  . . 

.=-ry>u7:.l ci3:2?:2s 2' A ...-- :.2cc! :..?c :::*"A t1c:. - 
of last few vertebrze which support c a ~ c i z i  
fins in certain fishes. 

Jack Precocious male salmon which spawn aicer 
spending a , y e a r  or two less in the ocean than  
the  rnajoiitj. o t  individuaIs; they are  notably 
smaI!er than h e r q g e  size of spawnins: mn,!ss 
of their species. 

Jurenile As used here. a salmon between 25 and 
110 mm FL which has not entered smolt s t a ~ e .  

Lamellae See gill fiiaments. 
Lateral line A line formed by a series of sen-  

sory tubes and pores extending along sides 
.from head to  tail (Fig. 1. No. 10). 

Lateral li,te scr~fe  count A count of pored scales 
from firs t  scale on body behind head poste- 
riorly to above hypural. 

lVIel:~~rap/lores Chromatophores with da rk  o r  
black pi-vent. - 

Pam marks Squarish or  obion4 blotches o r  
pigmented areas alonz sides of presmolt salmo- 
nids (Fig. 1. No. 9). 

Pectoml ~7n.s Anterior or  upperrnast of pair=d 
fins of fishes. one on each side oi b r u s t  i m r e -  
diarely b'ehind head (Fig. 1. So.  13). 

Pelcic ji'rtr A ventral pair of fins. ahrinEir..,l 
in salmonids (Fiy. 1. Xo. 13). 

Postdorsal n'd,qe That portion of dorsal r idzc  
behind dorsal fin IFiz. 1, So .  31. 

P~.edorsal  riO<gc That  portion of tforsal r i d ~ e  
before dorsal fin IFiz. 1. So.  3). 

P1.csmolt X juvenile salmon wich parr  marks: 
in pink salmon. which lack parr marks. cle- 
marc:~tion Ilctween :1 11rcsrnolt :~ntl srnoit i:; 
slicht. r i i i fc r inc  chiefly in 1 ;~t tcr . s  m o r c  
itdult sh:~pc. . 

' I  I ! Opcnin;. i t1 iris oi cyc 11s whic;i 
lix;.tlt rc:~chcs re tin;^. I t  is c i r c l a r  in iishes ~ F i z .  
1. so. 71. 

P!/lt,t.ic. circ.c;r Firlq,.c!.!ikc clit.cr.ticul:~, usu:\ih 
,~l:intiuI;~r. n.11ici; r111cn in:!) n l i ~ c n ~ : ~ r ; -  can::i 
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, . of most fishes a t  junc:ion di s:or:ch 2r.a :n- 
. . 7 .  - tes:ine in rezior. or 9y:or-s ; r  !q. , .  SO. 3.  

I?&:ers See giil rakers. 
Redd Excavation o r  nest mzde by a spawninq 

saimon. 
R u d i r n e n t ~ ~ /  Very sr;.,z!l 2r.d goxi:: forzc". 

pertainin:: here chieily to smallest gill rakers  
and anal rays (Fig. 5, "0"). 

S l ~ b - s i d e d  When depth of body, measured be- 
fore dorszl fin. is considerably .Tearer  t h x  
width of body. 

Smolt As used here. a younT salmon which has 
. lost i ts par r  marks. Pink and chum s d m o n  try 

usualli. go to the ocean within a few days of 
emerging from the s treambed and usually do 
not underzo a visible chznge in morpholoqy 
or  color in fresh water.  

Subaduli  An individual similar to  an  adult and 
approaching adulthood in age  and size but  still 
incapable of breeding. 

Tercte Nearly cyIindrica1 in cross section'"and 
taper in^ toward the front and rear.  
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Key to Field Identification of Anadrornous Juvenile Sclrnonids 

in  the Pacific Northwest 

ROEERT J. bIcCOXSELL and CEORGE R. SSYDER 
National 3l:urine Fis11ei:ies Service 

h'ortllv-est Fisheries Center 
2725 ?;Iontlake Eoiilevard East  

Seattle, IYashington 98102 

ABSTRACT 

A key is presented with descriptive illustratio~ls to help in fie!d identification 
cf live, juvenile salmonids in frcsll waters of the Pacific Xolfhwest. Other juve- 
nile fish that  may be mistakenly identified as salmonids are included. 

Species identification of live, anadromous 
juvenile ~c~lmonids  is frequently a problem to 
the field biologist. The purgose of this key 
is to  list and illustrate the esternal character- 
istics which ti-ill e q e d i t e  field identific a t '  lon . 

of juvenile salmonids in the Pacific North~t~est .  
Five species of Pacific salmon (pink, chum, 

sockeye, chinook, and coho); four species of 
trout (cutthroat, brown, Dolly Varden, and 
rainbow or  steelhead) ; and other juvenile and 
adult fish ' that  may be mishken fo r  salmon o r  
trout in fresh water are described in this key. 

USE OF KEY 

native characteristics indicated by numbers in 
parentheses (numbers on the drawings corres- 
pond to numbers of statements in the key).  
Continue in this manner until the sl~ecimen is 
identified. Some external characteristics a r e  
positive separating features (marked with as- 
terisk),  whereas others are not. Therefore, bvo 
o r  more statements should be considered before 
final rejection. If a precise identification czn- 
not be made- using the external characteristics 
-and tile fish can be sacrificed, a positive ident- 
ification can usually be made from internal 
features (marked with double asterisks). X 
bibliogl-aphy of keys that utilize more desc:-ip- 
tive internal characteristics is included in this 
gaper. 

The cI~arucLel.istics for  identification are list- KEY 
ed in a series of :llterniltive st:~ternents, some .- 
of ~vhich ai-c illustl.atcd. T p  use the kcy, cs- " 1. (47) Adipose fin and scales present. 
nrnine the first sti\telj~ellt; if al)plic:tble, pro- (Fig. 1) 
ceed to thc  tlcst and continue to success i~e 2. (.IS) Fleshy appendage a t  base of pe!vic 
stnteme~lts until tile species is ide~ltjtied. If fins present. 
a st:rtemc~lt is not ;~~~;~l ic : tb ic ,  *,ass to :~ltcr- .  3. (49) Bloilth large, reaching a t  least to 

centcs of eye. 
' E s ~ ~ c c i n l l y  :~clult slnclt, fnl~:ilj; O ~ r n ~ r i d 3 ~ .  fa mi!^ Snl!noilidne 
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4. (17) AnaI fin higher than long, with 8 to 
12 developed rays (Fig. 2A) 

5. (52) *Teeth on head and shaft of vomer. 
(Fig. 3Aj 

G e n u s  Salmo G e n u s  O n c o r h y n c h u s  

Figure 2.-Anal fins: (:I) Trout, genus Snl,,ro; (B) Pacificsalnion, genus O~tco~~-I~g~zclrrts. Tile two drawings 
show iliffcrcnces in s t ructure and fin r a y  count. ( S o t c  t h a t  the lc~lgch of the anal fin is its overall bzsal Icngth, 
and its height is that  ~ I i s k n c e  from the origin of the f?n to the tip of the anterior lobe. 11.1 counting fin rzys, in- 
clutlf only those which originate fro111 the  base and  tGrminatc at. thc outer margin of the fin or a re  half 3s lonx 
a s  [or g r e t t c r  than] the Iongest ray.) 
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MANOIBLE 

TONGUE 

SHAFT OF VOMER HYOlO BONE 

GILL A R C H  

Figure 3.-Location o i  tlcntition in ( A )  the roof and (13) the floor of thc mouth of salmonitl fishes. (Presence o r  
absence of teeth on the vomcr o r  t o n y c  may be detcnlinecl by use of thc lictle finger o r  a blunt instrument. The  
small hyoid teeth a t  thc base of the tongue a r e  located Letween the gill arches of the lower jaw and arc difficult 
to find.) 

6. (18) Dorsal fin with large dark  spots. 
Trout  
Genus Scrlmo 

7. (53) Adipose fin not orange; no row of 
pale round spots along lateral line. 

8. (12) *Small hyoid teeth a t  base of tongue. 
(Fig.  3B) 

9. (13) Not  more than five pa r r  marks on 
=id-dorsr! nhcad of dorsal fin. 

10. (14) 3IaxilIaly reaching past posterior 
margin  of eye. 

11. (15) Red o r  yellowish hyoid mark  under 
lower jaw. Tail usually black spotted. 

Cutthroat  trout  
'? 9 6 (Sdmo clarki) 

16. (20) P a r r  marks almost round. 
Rainbo~v o r  

steelhead trout  
(Sulnzo guirdneri) 

17. (4) Anal fin longer than high, with 13 
o r  more developed rays. (Fig. 2B) 

18. (6) Dorsal fin without Iwge dark  spots, 
may be black tipped. . Pacific salmon 

Genus O?rco~h~zchz l s  

19. (20) No par r  marks. F r y  leave fresh 
water while small-approximately 
1.75 inches (45 mm) long. 

Pink salmon 

.- 
(0. gorbzcschc~) 

12. (8) *No teeth a t  base of tongue. - 
13. (9)  Five to 10 pars  mi(l.1~ along mid-dor- 18 19 

snl ridge a l~cad  of dorsal fin. 
14. (10) i\laxilltlry short, not reaching past 

posterior margin of eye. .- 
15. (11) No 11yoid r n a ~ l c  under Io\ver jaw. Few' 

o r  no spots on tail. 
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20. (1G) Pur r  marks present as vert icd bars 
or oval spots. 

21. (30) Prxr  marks short, extending little, 
if any. I,elonv lateral line. 

22. ( 2 5 )  Gill ~ a l i e r s  on first arch, 19 to 26. 
* *  Pyloric cneca, 1410 to 186. 

23. (26) P a r r  marks faint. Sides below lat- 
e r d  line iridescent green. 

21. (3'7) Small when migrating from fresh 
water, approximately 1.5 inches (40 - 
mm) long. 

Churn salmon 

25. (22) GiIl rakers on first arch, 30 to 40. 
**Pyloric caeca 60 to 115. 

26. (23) P a r r  marks usually sharply defined. 
Sides below Iaterzl line silvery, c o t  
iridescent green. 

27. (24) Relatively large when migrating 
- from fresh water, approximately 3 
to 5 inches (80 to 126 mm) long. 

28. (31) GiIl rakers Iong and. slender, more 
than 29 on first arch. 

29. (32) Adipose fin clear, not pi-mented. 
Sockeye saImon 
(0. trerlin) 

30. ('21) P::rr mnrks I a r ~ c ,  vertical !);~rs ccn- 
tered by lateral line. 

31. ('IS) "Gill rnkers short and tiliclc, fewer 
ti1311 29 on first arch. 

32. (59) Aciil~ose fin a t .  letzit partially pig- 
mented. 

33. (40) *tPIyioric caeca more than 90. 
34. (41) P a r r  n~orlcs broader tlran interspaces. 
35. (42) Anterior rays of anal fin not dis- 

tinctly longer than rest, not white 
edged. 

36. (43) -4anl fin not pigmented. 
3'7. (4.1) Black spots, when present, on both 

lobes of caudal fin. 
38. (45) Adipose fin not completely mottled, 

clear area a t  anterior b,=e of fin.. 
39. (46) Black gums along base of lower teeth. 

Chinook salmon 
(0. tslm~aytscila) . 

40. (33) '"Plyloric caeca less than 80. 
41. (341 P a r r  marks narrower than inter- 

- spaces. 
42. (35) Anterior rays of anal fin elongated; 

when depressed they extend to base 
of Iast ray. (Fig. 2B) 

43. (36) AnaI fin pi,mented betiveen rays, re- 
sulting i_n black banding. 

44. (37) Black spots, when present, on upper 
lobe of caudal. . 

-45. . (38) Adil~ose fin completely pigmented. 
4. (36) 3Iouth g a y  to 11-hite. 

Coho h m o n  
(0. kisc~tcit) 
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47. (1) Adipose fin not present; scales pre- 
sent or  lacking. 

Not Salmonidae 

48. (2) No fleshy appendage a t  base of pelvic 
fins. 

Smelts 
Family Osmeridae 

- 
49. (3) Mouth small, not reaching center of 

eye; teeth weak o r  absent. 
50. (51) Depressed dorsal fin, shorter  than 

head. . , 
Whitefishes . 

' Genus Coregonus 

51. (50) Depressed dorsal fin, Ionper than 
head. 

Arctic grayling 
(Tky~nnlLt~s ccrcticus) 

52. (5) **Teeth on head of vomer only. 
. Chars 

. ' Genus Salz:eli~tzls 
Dolly Varden (S. mnlnzn) 

55. (7). Adipose fin orange; row of distinct ' 
pale round spots along lateral line. 

Brown trout 
; (Sabno trtrttn) 
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ln Appendix B- Material Safe ty  Data..Sheet (MS222)- 
I 

a!erial Safety Dala Sheet - -  - -  - U.S. Department of Labor 
,v. usr.3 lo o m p l y  WI!!I @:cuf~al+onrl  Safrty ~ n d  Hrnilh A d r n ~ n i s ~ ~ a l ~ o n  

' HL-ard Commun~cat~on StanSard. (Kon-Manartory Form) 
u' .913.1203 Standard must bc Form Apptovtd 

nsu..,d tot rpecif~ requ~remeqts. O M 8  No. 1218-0072 

aTrda=Iufe' s Narnc I E r r e ~ r r c y  T o ~ e p n s e  hu.7lcer 
~ r ~ e n t  Chemical Laborator ies ,  Inc. (206)885-3777 
1% - 1 s s  (hLJ-nbC'. 9m:. C?). 38 : ~ .  a73 ZIF CQ&) 

- I Takphone Num*- b. Inlormatm 

:? 152nd Avenue H . E .  - (206)885-3777 
I C;le Pte~arcd 

- -- - - - 

a t i o n  11 - Hazardous lngredientslldentlty Information 
D.?c L~rn~ts 

i z a - d o ~ :  C O r n p ~ r p ? ~ ~  ( S ~ 1 f o :  C h e n r ~ ~ f '  h5enlRy. COrnmon N a w s ) ]  OSYA PEL ACGlH TLV Recxmmc~ded 9.i (cp!e?a" 

nzoic a c i d , 3 - M n o  ,Ethy l  E s t e r ,  Hethanesulfonate HA - NA XA 

H-NUS LD50: 18-/kg 
N-FRG LD50:250 mg/kg 

Kay be harmful by i n h a l a t i o n ,  i n g e s t i o n ,  o r  s k i n  absorption.  
Kay cause  i r r i t a t i o n .  

Y ~ p o r  P r a w r c  (mm Hg ) 

1 ~ 1 0 . 8  d s  at 20°C 
-:a= lind ~ c a  

White povder vith slight t o  no odor. 

-Ion N - fire cnd Explosion Harnrd Data 

NA 

HA 

HA 

I 

E - r t r w e h n g  M a  

Water spray ,  Carbon Dioxide .  Dry Chemical ,  Alcohol  o r  Polyrrer Foam 
E q  'I FIR F - q  W u r ~  
'4 A _ ?elf-con+aiaed breachin: tiuoaratus and p r o t e c t i v e  c lo th ing  t o  prevent contac t  

- I w 
Lbllrnp P a n t ,  I 148°C 

YLblq h Waler 

V a p x  D s q  (AIR - I) 

- v i t h  skin end eyes .  - 
I W F r r m x j - M  . . 

E-cn Pale 
(3-v -s?e - I )  

ii- t o y i c  f u a r s  u n d e r  f i r e  conditlczs-n:trc?en o x i d e s ,  sill f c r  0 ~ 1 \ 1 2 3 ,  c z r b o n  

5 ~ o z i d e ,  c a r b c n  d i o x ! d e .  



.-- - - Appendix B. (page 2 of 2) 
- - - -  

- -  - 
=lCAlX \ ! . ~ ~ E S U ~ u ? d A ~  

(I!! 2 2 2 ,  ? r = P ~ z ~ n )  

IS222 is used as an a n e s t h e t i c  f o r  f i s h .  It is g e n e r a l l y  a s a f =  
chemiczl and there a r e  not sgecial precauticns c a l l e d  for on t h e  
Material S a f e t y  Data S h e e t ,  however, c o u o n  should be used 
when hmi-ling any chemical. :.void br2athir .g d.asts azl, of cDurs+, 
ingeszicr. .  I f  skin i r r i t a t i o n  occurs, us? rick- glcvec. 

Avoid i n h a l i r g  ?IS222 o r  ge ' . t in~  ix-Lo t l e  eyes.  Troatdd f i s h  
d e s t i n e d  for food must be h s l a  i n  f r e s h  water above 10' C f o r  21 
days  b e f o r e  consumption. There is no oth5r informat ion  a v a i l a b l e  
a t -  t h i s  t i n e  on h e a l t h  hazards. 

FIRST AID: 

EYE CONTACT: 
Flush eyes  w i t h  water.  

S K I N  CONTACT : 
Flush wi th  wa te r .  

I N G E S T I O N :  
No in fo rmat ion  a v a i l a b l e  a t  t h i s  t ine.  

INHALATION: 
N o  in fo rmat ion  a v a i l a b l e  a t  t h i s  t i n e .  

Not known a t  this t i n e .  

s f e r  Cbernial Uss in Ntskan Aquaculture Version 1.1 



Appendix C- AWL forms and standard procedures for recording data- 

The sample size is 70 sockeye salmcn smolt per day, five days a week. If daily sampling 
objectives are being met, sampling will not occur on Wednesday and Sunday. It is essential that 
the sample be taken randomly. In the event that more than the required sample size is in the 
smolt trap at the time of sampling, the trap is to be stirred to assure randomness. When the smelt 
are randomly distributed, a small dip net will be used to remove a subsample. This procedure 
will be repeated until the sample size goal is met. 

- AWL Forms 

Smolt length and weight will be recorded on AWL forms (Appendix D. 1). Using a No. 2 pencil, 
complete each section of the left side of the AWL and darken the corresponding blocks: 

Description: Include species (sockeye smolt), location, year, and samplers. 

Card: The AWL forms and corresponding slides are numbered sequentially by date 
throughout the season starting with # 001. A new, consecutiveIy numbered, card 
is used each day even if the previous card is not completed. There may be a 
minimum of one fish and a maximum of 40 fish (8 slides) per AWL. 

Species: Refer to the reverse side of the AWL form to obtain species; sockeye = 2. 

Day, Month, Year: Use the appropriate digits for the date the fish are sampled. 

District, Subdistrict, Stream, Location: Consult project leader for the appropriate codes. 

Period: List the period in which the fish were sampled using Appendix D.2. 

Project: Refer to the reverse side of the AWL form to obtain code; code 4 will be used as 
default since a specific smolt code does not exist. 

Gear: Refer to the reverse side of the AWL form to obtain code; 00 = trap. 

Mesh: Leave blank. 

Type of Length Measurement: Refer to the reverse side of the AWL form to obtain code; 
1 = Tip-of-snout to fork-of-tail. 

Number of Scales: Mark 1 (refers to 1 smearlfish) 

# of Cards: Mark 1 (each AWL form is individually numbered) 
Keep the litho'codes in numerical order throughout the season and be sure to 
transfer the litho code from the front left side to the backside of the AWL form. 
These forms will be optjcally scanned and stray marks may be misinterpreted. It 
is the crew leaders responsibility to make sure that all forms are carefully edited 
before returning them to your supervisor. 
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Sampling procedure 

Smolt will be kept alive and sampled the day of capture. MS222 will be used to anesthetize the 
fish. The use of this chemical will be demonstrated in the field. A flattened probe will be used 
to remove 5-10 scales from the preferred area, consult Appendix D.3. The scales will be 
mounted on a glass slide as illustrated in Appendix D.4. The left portion of each slide will be 
labeled: location, date, AWL # (card #), and fish numbers (1-5, 6-10, 1 1-1 5, etc.). When the 
slides are completed, return them.to the box in order, and label the box as shown in Appendix 
D.4. Smolt lengths will be measured in millimeters fiom the tip of the snout to the fork of the 
tail, Appendix D.5. Record each length by darkening the appropriate column blocks on the AWL 
form. 

Excess water will be removed from the smolt before weighing by using a paper towel blotter. 
Individual smolt weights will be recorded to the nearest 0.1 gram on the backside (right side) of 
the AWL form (Appendix D. 1). 

Take care to ensure length and weight data corresponds to the appropriate scale smear as this 
information is used to calculate condition factor at age. When sampling for age, length, and 
weight, rite-in-rain books may be used to record data. After sampling is done, transfer the data 
carehllv to the AWL forms. It is the responsibility of the crew leader to make sure the data 
has been transferred correctly and the AWL form is filled out completely. 
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Appendix ~ 2 .  Period codes and corresponding dares. 

- Period Dates Period Dates .. .. 
1 01-Jan t o  
2 04-Jan t o  
3 11-Jan t o  
4 18-Jan t o  
5 25-Jan t o  
6 01-Feb t o  
7 08-Feb t o  
8 15-Feb t o  
9 22-Feb t o  

10 01-Mar t o  
11 08-Mar t o  
12 15-Mar t o  
13 22-Mar t o  
14 29-Mar t o  
15 05-Apr t o  
16 12-Apr t o  
-1 7 19-Apr t o  
18 26-Apr t o  
19 03 -May t o  
20 10-May to .  
2 1 17.-May t o  
22 24-May t o  
23 31-May t o  
24 07-June t o  
2 5 14-June t o  
26' ' 21-June t o  
2 7 28-June t o  
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Appendix c . 3 .  Scale sampling procedure showing the preferred 
area on a snolt salmon. 

Left 

~osterior insertion of Dorsal Fin 

side -: Anterior insertion of Anal Fin 

1 - \ - .  

., . 

Preferred Area - . Lateral Line 

Preferred Scales 

i . 
- 
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Appendix c 4  Salmon smolt glass slide example. 

The following information should be legibly written on the slide label: 

2. Location 
3. date (molday - 

I 
4. Fish # \  I-, o-IU,. 

#I $5 
1. AWL # r P 1 t 

2. Location c :  a I 

3. date (moldaylyr) C *  .., .I 

i 

C c 

4. Fish # ( 1 5 ,  6-1 0, ... 35-40) 4 c c 6 - 
RED LAKE 
5/16/94 

RED LAKE 
5M 6/94 

When the slides are completed, return them to the box in order by AWL f ,  date, and fish #. 
Label the slide box on top with the following information: 

LOCATION (RED LAKE) 
AWL NUMBERS (AWL # 009 - 018) 
BEGINNING AND ENDING DATES ( 5/16 - 20194) 

Appendix c.5 
MEASURING SMOLT LENGTH 

L- - - -snou t  t 3  f o r t  l eng th  1 
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INTRODUCTION 

Annually, sockeye salmon escapements are sampled for age, length, and sex From major and 

minor systems by field personnel within the Kodiak Management Area (L'VIA). Management and 

research biologists rely on this data for forecasting, escapement goal evaluation, catch 

= apportionment, and run timing estimation. As the demand on our salmon resource increases, so 

does the intrinsic value of this data. 

Stock identification projects using scale pattern analysis as well as age marker analysis have been 

conducted within the Afognak, NW Kodiak , SW Kodiak, Alitak Bay, and Mainland Districts. 

The foundation for these projects are the scale samples that are collected. It is imperative that 

scales collected be of the highest quality possible. In recent years, an attempt was made to use 

average weights as a possible method of stock separation by area. Fish ticket weights were used 

as individual fish weights by system were not available. In order to evaluate length-weight 

relationships by system throughout the KMA area, weights will be taken along with ALS at seven 

locations during 1 995. 

GOAL 

Provide improved management of the Kodiak Management Area salmon runs by optimizing 

escapement requirements thereby insuring maximum harvest opportunities. 

I 

OBJECTIVES . 

1. Construct accurate brood tables (spawner-recruitment relationships). 

2. Develop accurate run forecasts. 

3. Evaluate escapement goals and accurately define run timing. 
1 

4. Provide samples suitable for scale pattern analysis as required for addressing mixed stock 
fishery issues. 

5 .  Evaluate length-weight relationships at Afognak, Spiridon, Karluk, Ayakulik, Upper Station, 
Frazer, and Saltery Rivers. 
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TASKS 

1. Collect representative age, length, and sex data from all major and selected minor sockeye 
salmon systems within the KMA. 

2. Collect a mixed assortment of weight data from selected sockeye salmon systems within 
the KMA. 

- 

SUPERVISION 

Regional Finfish Research Supervisor, Charles Swanton will supervise escapement sampling at 

Frazer Fishpass and Akalura weir. All other KMA escapement crews will be directly supervised 

by Kodiak Management Area staff. Regional Salmon Research Biologist, Patricia Nelson will 

monitor weekly escapement sampling and review incoming data for quality, quantity, and 

timeliness. A log book will be maintained tracking weekly samples, and weir crew leader's will 

be notified periodically regarding data quality. 

PROCEDURES 

Weekly sockeye salmon escapement sampling for age, length, weight, and sex (ALWS), will be 

conducted at Karluk River, Upper Station, Ayakulik River, and Frazer Lake (Figure 1). Samples 

will be collected using a live box trap (Figure 2) according to the schedules in Table 1. If the 

required number of fish are not taken within a single day, obtain the balance of the sample on - 
the following day. , 

Minor systems will be sampled with reduced intensity following the sampling schedule in Table 

. I .  Litnik (Afognak) weir personnel will collect two 480 fish ALS samples from both early and 

late sockeye run components. Additionally, 200 individual fish weights (100 male and 100 

female) will be collected from, the early and late run components. Two 480 fish ALS samples 

from both early and late sockeye run components will be collected at Akalura weir. A single 480 

fish sample will be collected at the Saltery weir during the peak escapement and 200 individual 

fish weights will be measured (100 male and 1b0 female). Sport Fisheries Division (S.F.D.) 

#personnel will sample the Buskin River sockeye escapement with a goal of 140 fish every two 
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weeks, for six weeks (sample size specified by S.F.D. biometrician). S.F.D. lvill similarly sample 

the Buskin k v e r  sockeye subsistence harvest. Development section personnel will collect ALS 

data from Malina Lake, Little Kitoi. and Pauls Bay following the sampling schedule presented 

in Table 1. Additionally, samples for ALWS will be collected at the Telrod Cove Terminal 

Harvest Area with a targeted sample size of 240 ALS and 30 weight samples (15 males and 15 

= females) per week. 

It is essential that all ALS data be representative of the true escapement, therefore avoid bias by 

NOT pre-selecting fish based upon size, sex, condition or any other factor. Sampling and 

recording procedures are presented in Appendix A. Weight samples on the other hand should 

not be random. It is important that we obtain the greatest variety of lengths available at each 

system. Therefore, try to sample the smallest and largest fish during the sampling period as well 

as a wide variety of lengths between the largest and smallest fish. Weights are to be measured 

using a Chatillon spring scale to 25 lbs. Weigh fish to the nearest 0.25 Ib and record weight on 

the back of the AWL form (right side). Check calibration of scale before use and periodically 

during the season using a 3 lb can of coffee.  eme ember that we are evaluating weight at length 

so take care to ensure that each weight corresponds to the appropriate length. Specific procedures 

for collecting and recording weight data are described in Appendix A. 

DATA REPORTING 

Crew leaders will notify Dave Prokopowich, Kevin Brennan, or Dennis Gretsch via SSB radio 

upon completion of weekly sampling. Karluk weir will mail completed ALS data to Kodiak 

(return receipt from the Karluk village post office), and notify the office of the mailing date (via 

radio). All other field camp personnel will send completed samples back to town on return 

grocery flights. These packages should be clearly labeled to include: system, sample dates, and 

Attn.: ~ a t t i ~ e l s o n .  The pilot should be notified to call Fish and Game at 486-1855 for package 

pick up. t 
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Tabie 1. Sockeye salmon escapement sampling schedule, 1995. 

ALS Weight 
Sampling Date Sample Sample 

Location Frequency Starting Ending Size Size 

Akalura weir (early) once May 15 Jul 15 480 N/ A 

Akalura weir (late) once Jul 16 Sep 15 480 N/A 

Ayakulik weir weekly May 30 Sep 30 240 3 0 

Buskin Lake weira biweekly Jun 01 Aug 01 140 N/A 

Buskin Subsistence ~ a r v e s t ~  biweekly Jun 01 Aug 01 140 N/A 

Frazer Fishpass week1 y Jun15 Aug30 240 3 0 

Karluk weir weekly May 30 Sep 30 240 3 0 

Litnik (Afognak) weir (early) once 

Litnik (Afognak) weir (late) once 

Malina Lake weirb intermittently 

Little ~ i t o i ~  intermittently 

Pauls ~a~~ biweekly 

Saltery River weir 

Upper Station 

Telrod coveb 

once 

weekly 

weekly 

Jun 07 

Jul 14 

Jun 01 

Jun 01 

Jun 06 

Jul 07 

Jun 06 

Aug 01 

Jun 15 

Jul 20 

Aug 15 

Aug 15 

Jul 03 

Jul 20 

Sep 30 

Sept 15 

a Sampled by Sport Fish Division (sample size determined by S.F. Biometrician). 
Sampled by Development Section personnel. 
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APPENDIX A 

Procedure for Sampling Adult Salmon 
for age, length, weight, and sex 
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Annually, salmon escapements and catches are sampled for age (scales), length, and sex (ALS) 
by field crews throughout the state. Thls database is essential for sound management of the 
State's salmon resources. 

To be useful, data must be recorded on the mark-sense (AWL) forms neatly and accurately. 
Scale samples must be collected and mounted properly to ensure accurate age determination. The 
following procedures are to be adhered to when sampling for age, length, weight, and sex. 

- COMPLETING THE AWL FORMS: 

A completed AWL form and accompanying gum card for sampling sockeye and chum salmon 
are shown in Appendix A.1-2. 

Complete each section on the left side of the AWL form using a No. 2 pencil and darken the 
corresponding blocks as shown in the figures. Make every effort to darken the entire block as 
partially filled blocks are often missed by the optical scanner which reads and records the data 
from the AWL forms. Label only one form at a time to avoid a-"carbon paper effect" resulting 
in stray marks. 

Description: 
Record the following: species/area/catch or escapementfgear type (seine, weir, etc.)/samplers 

Card: 
The AWL forms and corresponding gummed card(s) are numbered sequentially by date 
throughout the season starting with 001. A separate numbering sequence will be used for each 
species, district, and geographic location. Consult your port supervisor for the current card 
number. Sockeye scale samples will have only 1 gum card per AWL form as shown in 
Appendix A. 1. 

Species: 
Refer to the reverse side of the AWL form for the correct digit. 

- 
Day, Month, Year: 

Use appropriate digits for the date the fish are sampled: for catch sampling, use the date the 
fish were caught. 

District: 
* List only one district. Consult area statistical map or project leader for appropriate district. 

Subdistrict (Section): 
List a single subdistrict if it is known and if all the potential samples were caught in that 
section. If more than one section is involved, list each section but do not darken the 
corresponding blocks. Leave blank if the section is unknown. . 
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Stream: 
Leave blank for catch sampling; escapement sampling consult area statistical map for 
appropriate stream number. 

Location: 
List the appropriate code as shown on Appendix A.3. 

Period: 
- List the period in which the fish were caught (Appendix A.4.). 

Project and Gear: 
Refer to the reverse side of the AWL form for the correct code. 

Mesh: 
Leave blank unless specifically instructed by supervisor to do otherwise. 

Type of length measurement: 
Use (2) mid-eye to fork-of-tail. Refer to Appendix A.5. 

# of cards: 
Mark 1 (each AWL form in individually numbered). 

Keep the litho codes in numerical order throughout the season and keep the AWL forms flat, 
dry, and clean. Fish gurry and water curling will cause data to be misinterpreted by the optical 
scanning machine. It is the crew leaders resvonsibilitv to make sure that all forms are carefully 
edited before returning them to your supervisor. 

GUMMED CARDS: 

Fill out the gum cards as shown in Appendices A.l 

- 
Species: , 

Write out completely (sockeye) and fill in appropriate number (2). 

Locality: 
For catch and escapement sampling, write down the area in which fish were caught, followed 
by catch or escapement (e.g. Karluk River escapement; Uganik Bay catch). 

Stat. code and Sampling date: 
Transfer the appropriate dig$s from the AWL form. 

. Gear: 
Write out completely. - 
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Collector(s): 
Record the last names of person(s) sampling. 

Remarks: 
Record any pertinent information such as number of scales per fish sampled, vesselhender 
name, etc. Transfer this same information to the top margin of the AWL. 

SAMPLING PROCEDURE: 

A. GENERAL 

1. Place the fish on its right side to sample the left side. 

2. Determine sex of the fish and darken M or F in the sex columns. If any difficulty is 
encountered with this procedure, write "I had trouble sexing these fish" on the top margin 
of the AWL and ask your supervisor for help as soon as possible before sexing additional 
fish. 

3. Measure fish length in millimeters from the mid-eye to fork-of-tail (Appendix AS). Record 
length by blackening the appropriate column blocks on the AWL form. Column 3 on the 
AWL form is used for fish with a length greater than 999 millimeters (Chinook). Measure 
all species of salmon to the nearest mrn. Check the calipers periodically to ensure 
measurement accuracy. When escapement sampling, take care to ensure that each 
length corresponds to the appropriate scale mounted on the gummed card as length 
at age is evaluated for each sample. 

4. Remove the "preferred scale" from the fish by grasping its exposed posterior edge with 
forceps and pulling free. Remove all slime, grit, and skin from the scale. The "preferred 
scale" is located on the left side of the fish, two rows above the lateral line on the diagonal 
from the posterior insertion of the dorsal fin to the anterior insertion of the anal fin 
(Appendix A.6.). If the "preferred scale" is missing, select a scale within the preferred area 
on either the left or right side of the fish. If no scales are present in the "preferred area" 
on either side of the fish, sample a scale as close to the preferred area as possible and 
darken the 8 under "age error code" on the AWL form. Do not select a scale located on 
the lateral line. 

.. 5. It is important to take care that scales adhere to the card, rough side up. Therefore, without 
turning the forceps over, clean, moisten, and mount the scale on the gummed card with your 
thumb or forefinger. Exert just enough pressure to spread and smooth the scales directly 
over the number as s h o w  in Appendix A.6. The ridges on the sculptured side can be felt 
with a fingernail or forceps. Mount scale with anterior end oriented toward top of gum 
card. All scales should be correctly oriented on the card in the same direction (Appendix 
A.7.). 

6. Once the length and sex have been recorded, and the scale has been collected, slide the fish 
into the weighing sack provided, hang it from the scale and record the Lveight in pounds on 
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the back side of the AWL form (to the nearest 0.25 Ibs). If weights are recorded on the 
back of an AWL form, transfer the litho code to the appropriate column. A completed back 
side of an AWL form is illustrated in Appendix A.2. Keep in mind that not all fish will 
be weighed. The minimum sample size is 15 males and 15 females per week If the 
process goes smoothly and you can collect more weights (25 per sex), this would be 
greatly appreciated. 

7. Repeat steps 1 through 4 for up to 40 fish on each AWL form. 

8. When sampling at weirs you may use write in rain books to record the data. Keep the 
mark-sense forms in camp where they will be clean, dry, and flat. After sampling is done 
for the day transfer the data to the mark-sense forms. Each length, sex, scale and weight 
must correspond to a single fish! It is the responsibility of the crew leader to be sure 
the data has been transcribed correctly and the AWL forms filled out completely. Log 
books containing length, weight, and sex data should be returned to Patti Nelson at the end 
of the season. 

SCALE SAMPLING CHECKLIST 

SOME REMINDERS 

OPERATIONAL PLAN 

GUM CARDS 

AWL FORMS 

CALIPERS 

SPRING SCALE 

- 

1. For greater efficiency in scale reading and digitizing, inount scales with anterior end toward 
top of scale card. 

PENCILS (NO. 2) 

FORCEPS 

PLASTIC CARD HOLDERS 

CLIPBOARD 

WEIGHING SACK 

2. AWLs should be carehlly edited. Re-check header information on AWLs; make sure all 
available information is filled in. Take extra care to use the correct period code for the 
sampling or catch date. AWL numbers should not be repeated; a frequent error is to begin 
a week's sample with the last AWL number used the week before. This is particularly 
important if the data is regularly sent to town; it is easy to forget which AWL numbers 
were used. Crew leaders should take time to ensure that the boxes are being blackened 

- correctly, if the boxes are sloppily marked the optical scanner records the information 
incorrectly or misses it entirely. Keep pencil marks within each block, filling it completely. 



Appendix D. (page 15 of 22) 

3. Transfer important comments from scale cards to AWLs. After pressing scales, the cards 
are seldom referred to again, and important remarks can be lost. Write comments in the top 
right margin. If there is not room on the AWL to completely explain the remarks, use a 
separate piece of paper. 

4. Never put data from different dates on one AWL or one scale card. Even .if only one scale 
is collected that day, begin a new AWL and gum card the next day. 

5. If weights are taken, they may be noted in the right margin of the AWL. during sampling, 
but be sure to transfer the weights and litho code to the appropriate columns on the 
reverse of the AWL before submitting it to your supervisor. 

6. The data processing program uses the "litho code" on the AWL. (It is located in the lower 
left margin of the AWL.) Try to keep the litho codes in numerical order. T h s  should not 
be hard to do if they are arranged that way before page numbering. Those who sample 
different areas throughout the season can arrange the litho codes in order before each sample 
is taken. 

7. If AWLs get wrinkled or splotched they should be transcribed onto a new AWL prior to 
sending in. The optical scanning computer will misread or reject wrinkled sheets. Do not 
use paperclips on AWL forms. 

8. Be careful when collecting and mounting scales in wet conditions (rain, high humidity, etc.) 
Glue often obscures scale features and scales frequently adhere poorly to wet card. Protect 
the cards, keep them dry to avoid having to remount the scales on a new card. 

9. Scan the AWL form for mistakes. A common error occurs, for instance, in placing both 
the 4 and 7 of a 475mrn fish in the 100's column with nothing in the 10's column. 

10. Record all comments explicitly on the gum card under remarks and transfer remarks to the 
top margin of the AWL form. 

11. Responsibility for accuracy lies first with the primary data c6llector(s). The port supervisor 
will return sloppy or incomplete data to individual collectors for correction. 
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Gum Card front side Gum Card back side 

I i l l  
Spec~es: 5 0 ~ ~  F: Card No: - 0 - / 4  - 
Locality: ESC. - 
Stor. Code: 2 A 7-3 0-3 3'- - - 
Samplmg Date: M O O  0ay- year QS- 
G W p  I @  -1 
~oitector(r): A. ? ~ + y h ~ . r )  3- P f l ~ C h l - ~  
Remarks: 

AWL FRONT SIDE: / / 

NCS O O i U S C A N '  MD2U. I 1 8 7 7  !C IS14  A 4 2 0 0  

\ 
I 

Appendix A.1. Completed AWL (front side) and associatsd gum card vith 
16 f i s h  sampled- 

l3 63 



AWL BACK SIDE: 16 fish sampled, 16 weights measured 
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ix A.2 .  Back side of AWL with 16 weights recorded and litho code transfecced. 
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Appendix A.3. Assigned port and weir location codes. 

030 - Lazy Bay 
- 03 1 - Port of Kodiak 

032 - Pauls Lake 
033 - Thorshiem 
034 - Afognak River 
035 - Karluk River 
036 - Red River 
037 - Upper Station 
038 - Frazer Lake 
039 - Dog Salmon 
040 - Akalura k v e r  
041 - Uganik River 
042 - Malina Creek 
150 - King Cove 
151 - Port Moller 
052 - Dutch Harbor 
053 - Akutan 
054 - Sand Point 
055 - Bear River, ADF&G Camp 
056 - Nelson River, ADF&G Camp 
057 - Canoe Bay 
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Appendix A.4. Periods and corresponding calendar dates, 1995. 

Period Calendar Dates Period Calendar Dates 
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e 4 s h  122cj=:, mid-eye ta far!< of cail. Apcendix a. 5 Xeasnri-?q -- 

I M I D - E Y E  TO F O R K  LENGTHd 

Mid-eye t o  f o r k  l e n g t h s  are  taken  because t h e  l eng th  and shape of 
a salmonf s snout  changes as it approaches sexual  ma tu r i ty .  The 
procedure f o r  measuring b y  t h i s  method fol lows:  

1) P l a c e  t h e  salmon f l a t  on i t s  r i g h t  s ide ,  with i t s  head t o  ' 

your l e f t  and t h e  d o r s a l  f i n  away from you. 

2 )  The eye should be on t h e  l i n e  p r o j e c t i n g  f r o m  the end of 
t h e  meter  s t i c k .  Hold t h e  head i n  p lace  w i t h  your r i g h t  hand. 
Sometimes you can c o n t r o l  t h e  f i s h  b e t t e r  by p l a c i n g  your 
thumb i n  t h e  f i s h f  s mouth. 

3 )  F l a t t e n  and s p r e i d  the t a i l  aga ins t  t h e  board with your 
r i g h t  hand. - 

4 )  Read t h e  mid-eye t o  f o r k  lenf lh  t d  t h e  nea res t  mi l l ime te r .  
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Appendix :\,6. Removal and mounting of the p r e f e r r e d  s c a l e -  

lateral line 

OCR SAL 

dorsol fin adioose fin 

. pectoral fin pelvic fi; anal fin I 
I VENTRAL I 
INPFC r a t e d  a r e a s  f o r  scale removal. 
Area A is t h e  p r e f e r r e d  area. B is t h e  second 

' c h o i c e  i f  t h e r e  a r e  no s c a l e s  i n  a r e a  A -  
C d e s i g n a t e s  non p r e f e r r e d  areas- I f  s c a l e s  on 
on t h e  l e f t  s i d e  of  t h e  f i s h  are no t  good,: 
t r y  t h e  r i g h t  s i d e -  

The p r e f e r r e d  scale i n  t h i s  diagram is 
s o l i d  b l a c k -  It is l o c a t g d  2 rows up  
from t h e  l a t e r a l  l i n e ,  on a d i a g o n a l  
from t h e  i n s e r t i o n  ( p o s t e r i o r )  o f  t h e  
d o r s a l  f i n  "back" towards  t h e  o r i g i n  
o f  t h e  a n a l  f i n -  

P l a c e  t h e  s c a l e  d i r e c t l y  over  
t h e  number on t h e  gummed c a r d  
w i t h  t h e  a n t e r i o r  p o r t i o n  ( a r c h e  
o f  t h e  scale po in t ed  toward t h e  
t o p  of  t h e  card .  
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Appendix A-7- Scale orientation on the gummed card. 

The scales are all correctly oriented 
on the card in the same direction,, with 
the anterior portion of the scale pointed 
toward the top of the card- 

L l A e  3 L 4 A C 3  A l l L U L L  C L L L Y  U L  ISLlLSU L L b  

different directions- This increases 
the time spent to age samples- 



Appendix E. Radio Communications schedule. 

COMMERCIAL FISBERIES MAGSMENT & DEVELOPMENT 
Regional Radio Schedule - 3 2 3 0  

EXISTING 

PROPOSED 

OPEN STANDBY 
DILLINGHAM 
KING SALMON 
CHIGNIK - PENINSULA 
BETHEL - AYK 
KODIAK 
FRED DILLINGHAM 
GAME/SPORT FISH/KING SALMON 
HOMER 
CORDOVA 
CHIGNIK - PENINSULA 
OPEN STANDBY 
CHIGNIK - PENINSULA 
HOMER 
CORDOVA 
BETHEL - AYK 
OPEN STANDBY 
CHIGNIK - PENINSULA 
KING SALMON 
DILLINGHAM 
FRED DILLINGHAM 
KODIAK 
OPEN STANDBY 

OPEN 
BETHEL/AYK 
KODIAK 
PENINSULA 
CHIGNIK 
CORDOVA 
HOMER/SOLDOTNA 
OPEN 
HOMER/SOLDOTNA 
CORDOVA 
BETHEL/AYK 
OPEN 
PENINSULA/CHIGNIK 
KODIAK 
OPEN 



Appendix P- Weekly report example. 
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Appendix G. Annual report format. 

TO: Distribution 

STATE OF ALXSX. 

DATZ: July 14, 1994 

FILE: memorpt.94 

FROM: s t e v r d  SUBJECT: Project Reports : 
Eormat/exzmple 

/ 

Attached is an updated version of the required fomat for Annual 
Project Reports plus a copy of a report written by management 
personnel. This format is general and modification will be needed 
for individual projects. The example report is not sgecifically 
written to follow the current format, as it was drafted several 
years ago. Each crew leader will be responsible for drafting a 
report for each project worked during the -season. Crew members 
should also participate in the writing of the report. I recommend 
that crew leaders delegate specific sections of the report, based 
on each crew members experience on the projects. I would like a 
draft of the report to review prior to the end of the field season, 
preferably, early enough to provide feedback to allow revision. 

The initial draft of the report can be handwritten and later, after 
final revision, will be typed by clerical staff. I encourage each 
crew leader to work on these reports in-season while activity is 
ongoing. I realize how busy the field season is, however, data 
summary is much easier while it is fresh. The necessary time 
required for revision will be scheduled when things slow down and 
field personnel are in town. 

If any clarification and or assistance is needed to write the 
reports, please let the appropriate staff know. I would be more 
than happy to help out anytime, 

- 
I will look forward to seeing your reports. Keep in mind that 
these reports are important documents'which provide significant 
information for future implementation of our projects. 

cc: All Development staff 
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CXEW LEADER ANNUAL REFORTS 

I I INTRODUCTION 

Description of Proiect Location 

Include general and specific location characteristics (stream 
width, depth, flow, tidal influence, etc.) and effect on 

project. 

Historv of Proiect 

Brief history of program. 

Purpose of Project 

Objectives 

puruose of Re~ort 

11. WETHODS AND MATERIALS 

Precisely describe all components of your work that produced 

the results reported: 
/ 

m~lovees I 

List employees on site and for what periods, as well as job 

classes, previous time spent on the job, etc. 

Weir/tra~s 

Type of weirs and traps and installation, dates of 

installation and trapping, maintenance schedule: enumeration 

techniques, how sampled, when, how estimates were made, adult, 

smolt and other sampl-ing techniques, etc. 
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Regulacor-y duties such as setting or ncvixg markers or 

monitoring the fishery, etc. 

F; sh Pzss Maintenance 
Seasonal maintenance schedule - removing and installing doors, 
type of repairs, performance before and after, fish usage, 

etc. 

Other Duties and Misc. 

Physical data, safety, bear avoidance or activity, sport and 

subsistence fishing activity, etc. 

Generally, following the operational plan procedures section 

will assist with this section. Also, maps, photographs and 

diagrams are useful for this section. 

111. RESULTS 

Base your results on the objectives and what was accomplished: 

be specific as to #'st dates, etc. Generate specifics here as 

far as data collected, etc. Address each category listed in 

the Methods section. For example, smolt enumeration, timing, 

number sampled, mortality, adult escapements and timing by 

species, adult sampling numbers, spawning surveys, fish pass 
usage, etc: Simple tables and graphs should - be constructedto 

summarize significant data. , 

N. DISCUSSION AND RECOMMENDATIONS 

Elaborate on results, techniques, significant findings, 

problems, etc. ; be thorough - things you would want to know if 
you did not have any involvement in the project, but may in 

the future. 

Recommend changes, modifications, etc. This should include 

all aspects of the project. Items that may be addressed: 
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improvement of weir/trap installation, maintenance and 

operation, changes or improvement of sampling tec.hniques, camp 

and support improvements. Necessary or optional 

equipment/gear lists would be helpful in this section. 



Appendix H. 

STATE OF ALASKA 
PERFORMANCE EVALUATION WORKSHEET 

R E A S O N  F O R  R E P O R T  

COMPLETION OF 0 ANNUAL 0 RESIGNATION 0 PROBATION 

POSITION DESCRIPTION REVIEWED BY RATER ( NARRATIVE SECTION 

YES U NOU If no, explain: U Acceptable 0 I I Overall Effectiveness on the lob -n -n -n -n 

SPECIFIC RATING AREAS I I loverall Effectiveness MUST be explained. Other performance consideration, such as strong points and areas I I needing improvement, should be included.1 
* U  A 0 

PERFORMANCE 
* 

- 000 

[As shown by: quantity, quality, accuracy, and 
completeness of -work; knowledge of lob fundamen- 
tals; ludgment shown on the lob; willingness and 
obillty to carry out new ossignments; independence 

4of performance; attitude towards lob.) 
m 

WORK HABITS 

(As shown by: attendance; punctuolity; appearance 
ond grooming; safety.) 1 
INTERPERSONAL RELATIONSHIPS q 

(As shown by: consideration of public and co- 
workers; occeptonce of supervision.1 

SUPERVlSORY [for Supervisory 
Employees Only1 

0 q 

(As shown by: trainlng ond directing subordinates; 
evaluot~ng subordlnotes; plannlng and organ~zing 
work, ~ncludlng delegation; problem solvlng and 
declslon - mok~ng obll lty ; affirmative action achievement; 
cost effectiveness; and, Labor Contract Administration). 

* U = Unocceptoble, A = Acceptable 

Rater's Recommended Action: 
(See Instructions on back) 11 

Rating was discussed with employee 0 Yes No If no, explain: 

Signature of Rater Title Date 

Employee: Concur with Rating Disagree (Employee comments on bock) 

Signature Dote 
REVIEWED AND APPROVED BY: 
Division 
S~gnature: Title Dote 
Department 
Signature: Title Date 

O = Outstanding I 
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INTRODUCTION 

The Lake Assessment Project for Kodiak Island and Southwest Alaska includes limnology field 

sampling, lab processing, and analysis of lake trophic-level dynamics for 19 Kodiak and 8 

Southwest Alaska lakes. These samples provide data with which lake productivity and sockeye 

smolt production can be assessed. Using this information, appropriate rehabilitation or 

enhancement strategies can then be applied to each salmon system. 

Goal 

The goal of this project is to determine the productivity status of Kodiak Island and Southwest 

Alaska lakes as related to development and restoration of sockeye salmon stocks. 

Objectives 

1. Provide samples for water quality, nutrient and chlorophyll a analysis. 

2. Estimate density, biomass, size and species composition of the macrozooplankton community. 

3. Estimate the compensation depth (EZD) for alga1 photosynthesis. 

4. Determine the temperature and dissolved oxygen regime. 

Tasks 

1. Collect three carboys of lake water at 1 my 2 m and mid-hypolimnion at each standard 

limnology sampling station from lakes being fertilized andlor stocked lakes. 

2. Collect a zooplankton sample by vertical towing at each station in each lake. 

3. Collect upward directed light readings at each standard limnology (original) station. 

4. Measure dissolved oxygen and temperatures from the lake surface to the lake bottom at each 

standard limnology (origiwl) station. 

5. Collect secchi disk reading at each standard limnology (original) station. 



SUPERVISION 

Proiect Biologists: Steve Honnold, Steve Schrof, 

Pete Cleary (Kitoi Lakes) 

Field Staff: 

Kodiak: Rob Markle (Kitoi Lakes) 

Steve Schrof, P.J. Purdy, Mary Bingham 

Southwest Alaska: Wade Wilson 

The field staff is responsible for scheduling air charters for sampling and completing field 

sampling on schedule. Field staff are responsible for reviewing the Department's safety SOP, 

with emphasis on aircraft safety, and signing the Employee Safety SOP Verification form. 

The project biologists are responsible for project oversight, including logistics and technical 

support as well as data quality control. 

PROCEDURES 

Water Sampling 

At each limnology sampling station (Appendices A and B), water samples will be collected at 1 

m, 2 m and at mid-hypolimnion (-75% of lake depth). Lakes that are not currently being 

fertilized or considered candidates for fertilization will not have water samples collected for 

analysis (Kodiak Island). Set up Van Dorn sampler and lower to sampling depth. Attach 

messenger to rope and release; wait for Van Dorn bottle to close, will be able to feel bottle 

closing; if not give a couple quick jerks to rope. Pull up the sampler and rinse clean (see lab 

processing section for cleaning procedure) carboy with portion of sample and discard. Discard 

any samples that contain sediment and take another sample. Pour sample into rinsed carboy 

labeled with name of lake, station and depth. Repeat process (without rinsing) until carboy is 213 



to 314 full for 1 m and "deep" sample and 112 full for 2 m sample. Record sampling depths, 

stations, and other appropriate comments on Detailed Lake Survey (DLS) form (Appendix C). 

See the Field Samvlinq Eauipment List (Appendix D) for the necessary collection gear. 

Zooplankton Sampling 

At each sampling station, vertical tows will be conducted to collect zooplankton. One tow will 

be conducted at each sample site. In 1994, additional stations were set in larger lakes or lakes 

with more than one basin to assess spatial variance in zooplankton density and biomass. Prepare 

a clearly marked morphometric map showing station locations, and forward to the Kodiak office, 

as well as the Limnology Lab. 

To conduct tows, rinse zooplankton net and collection basin with distilled or filtered water before 

use. Slowly lower zooplankton net to sampling depth. Pull the net up vertically at 0.5 dsec . ,  

stopping at the lake surface pulling the rim of the net just out of the water. Rinse the net by 

immersing several times in the lake to just above the collection basin without submerging the rim 

(wide end) of the net. Remove the collection basin from the net and pour the contents into a 125 

ml polybottle containing 12.5 ml (10% of volume) of buffered formalin. Rinse the remaining 

tow contents off of the collection basin screen, without immersing, and continue to pour the 

sample into polybottle. If contents remain on the screen, use a washbottle containing filtered 

water to rinse off. Make sure the bottles are labeled with lake, station, date, time, depth, etc. 

Phytoplankton Sampling 

Phytoplankton samples will be collected four times per season only at lakes being fertilized or 

being considered for fertilization (Appendix A). Samples will only be collected at the original 

lirnnology station and at the two meter depth. 

f 



Light Measurement and Secclri Disc Depth 

Light levels will be measured at each standard limnology station, using an electronic photometer. 

Light readings will be recorded, beginning just above the lake surface (incidence), then just below 

the surface (subsurface), at 0.5 m intervals to 5 m, and at every meter, thereafter, until the light 

level is 1% of subsurface reading. Record only "up" measurements. Record data on the DLS 

form. Please calculate the actual foot candle readings (this can be done in the office if it is 

preferred). Repeat at each station. 

Temperature and Dissolved Oxygen Measurement 

Water temperature and dissolved oxygen (DO) will be measured at each standard limnology 

station, each sampling period. A YSI meter will be used as well as a handheld thermometer, to 

verify surface temperature. Prior to use, the YSI meter will be red lined and zeroed. Also, the 

DO'S will be calibrated to the surface water temperature. This will be done by taking a surface 

water temperature and then adjusting the DO reading at the surface, based on the chart on the rear 

of the meter. This calibration will be repeated at each lake at each sampling date. This 

calibration can also be accomplished in the lab prior to sampling by using a HACH Kit. If this 

method is used, double check using the preceding method in the field. 

At each limnology station, take DO and temperature readings from the surface to the bottom at 

1 m intervals. During isothermic periods (spring and fall), readings can be taken at 5 - 10 m 

intervals. Record data on DLS form. 

Secchi Disk (SD) transparency will be recorded at each station. Lower the SD until it disappears 

from view and record the depth on the DLS form. Pull SD up until it reappears and record the 

depth on the DLS form. Repeat at each station. 

t 

Note: It is best to measure light level and SD depth on the shaded or lee side of the boat or 

plane. 



Processing water samples for metals has been discontinued. 

Water Sample Processing 

Water samples collected in the field will be processed in the Kodiak, Kitoi Hatchery or Russell 

Creek Hatchery labs. 

Lab Set Up/Cleaning 

Wash glass and poly filtration gear (filter towers, flasks) and graduated cylinders with phosphate 

free soap and rinse the first four times with tap water and then rinse four times with filtered 

water (do not need to wash waste water flasks). Wash carboys with phosphate free soap and 

rinse three times with filtered water. (If using the same carboys at the same lake and the same 

depth, then just rinse two times with tap water and two times with filtered water.) Wash nutrient 

poly plastic bottles with phosphate free soap and rinse with tap water four times, then rinse with 

filtered water two times. For equipment needed to process samples in the lab, refer to Appendix 

E. Label poly bottles and cover filter apparatus with tin foil until ready to process samples. 

Prepare all reagents and necessary equipment; set up vacuum pump with filter; pump should be 

set at 15psi. Reagent preparation is outlined in Limnolom Field and Laboratow Manual. 

Processing should be done as soon as possible after field sampling. Do not let carboys of 

water build up in refrigerator for more than three davs. Process each carboy one at a time. 

Prepare polybottles and graduated cylinders by rinsing with a small portion of water sample. 

Using a rinsed graduated cylinder, measure for the following subsamples: 

Unfiltered refrigerated: 504 ml into 500 ml polybottle; seal and refrigerate. 

Unfiltered frozen: 200 ml into 250 ml polybottle; seal and freeze. 



Phytoplankton: 100 ml into 125 ml polybottle; add 2 ml of Lugols acetate; seal and leave at 

room temperature. Collect 2 m phytoplankton samples, only at lakes being fertilized or 

considered for fertilization, four times a year (Appendices A and B). 

Particulates: Using sterile forceps, place sterile Whatman GFIF filter(s) on the filter 

apparatus(es) and draw 50 ml of filtered water through filters. Using a wash bottle with filtered 

water, rinse tower and discard water from flask. Measure 1000 ml (1 Liter) of sample into 

graduated cylinder for each of the four particulate samples (CHLA,N,P,C). For 2m carboy, 

CHLA particulated only. Pour portion of sample from graduated cylinder(s) into filter tower(s) 

and turn on vacuum pump; as sample filters, add more from g. cylinder until all 1000 ml is 

filtered; let all samples filter through completely except the filter for chlorophyll a; as the last 

50 ml of this sample is filtered add 5 ml of MgC03 solution and 5 ml of filtered water to the 

filter; turn off pump when all towers are empty. Remove particulate nutrient filters from filter 

apparatus and place in appropriate, labelled petri slides; store frozen. 

Unfiltered frozen: Save approximately 450 ml of filtrate from filtrate flask and after rinsing 500 

ml bottle with small portion of filtrate, pour into bottle and seal; store frozen. 

After samples have been processed, they will be shipped to Soldotna lab in sealed cooler. 

Samples should be shipped via ERA airlines within five days after field sampling. Include 

zooplankton samples but keep separate from other samples (ziplock) and seal bottles with 

electricians tape. Avoid shipping samples on Friday and be sure to call lab personnel to inform 

of arrival time. Ship original DLS forms to Lab and make a copy for our files. 

Supply Ordering 

P.J. Purdy will be responsible for seeing that all field sampling and lab processing equipment and 
t 

supplies are in working order andlor stocked. Supplies will be ordered directly from the 

appropriate vendors. Check with a biologist before placing an order. Likewise, equipment will 



be repaired or maintained through the appropriate company. The Soldotna Limnology Lab will 

only supplv labels and bottles. Refer to Appendix F for important limnology reminders. 

Miscellaneous 

Zooplankton bottles (125 ml) can not be used for water samples if they have contained 

formalin (for preserving). Glassware that has been used for mixing reagents and formalin 

should not be used to measure water samples. 
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Appendix A. Kodiak limnology sampling, 1995. 

Sampling Depths (M) 
Lake 
Fertilization (3) station # Zoop. Deep H20 Chla Phyto Comments 

Portage 

Laura 

Af ognak 

Malina (lower) 1 10 1 0  1 & 2  2  

(upper) 2  27 27 1 & 2  2  
3 2  9 (upper) 

Little Waterfall Bay 1  15 15 1 & 2  2  
2 12 

Stocking (4) 

Jennifer (upper) 
(lower) 

Crescent 

Hidden 

Spiridon 

Water samples will 
not be collected 

Water samples will 
not be collected 

4 0  1 & 2  

50  1 & 2  
5 0  1 & 2  

Post Fertilization (6) 

Karluk (Main) 3 5  0 Water samples will 
(0 '  Malley) 4 5  0 not be collected 

Frazer 1  24 2  4 1 & 2  
(oil control) 3 5  0 50  1 & 2  

2 5  0  

Oil (4) 

Red 

Akalura 

Development (6 ) 

McDonalds 
(Sorg) 
Ruth 

Little Kitoi 

Saltry 

1  17 Water samples will 
not be collected 

1  15 
I, II 

2 8  
1  19 18 1 & 2  2  
2 1 5  15 1 & 2  2  

Water samples will 
not be collected 

Pillar 1  TED Water samples will 
not be collected 

Upper Station 1  , 5 0  Not sampled in 1994 
2  24 

TBD = To be determined 



Appendix B. Alaska Peninsula limnology sampling, 1995. 

Sampling Depths (M) 
Lake 
Fertilization Station # Zoo. Deep Water Comments 

Bear 1 5 0 - 5 0 
'! 

Charlie Hansen 1 
Mor zhovoi 1 
Orzinski 1 
Sandy 1 
Sapsuk 1 - 
Thin Point 
Wildman 

Water samples 
not collected 

Water samples 
not collected 
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f 
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4 
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r 
1 

I 

i 
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Dark I 
Kill 1 I 
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Appendix D. Field sampling equipment list. 

Equipment 

Van dorn bottle 

Rope marked in Meters 

Messenger 

Carboys 
3 per original station 

20-cm x 153-um mesh 
Plankton net 

Rope marked in meters 

2 125 ml polybottles 
(Per station) with 
12.5 ml of 100% buffered forrnalin 
in each bottle. 

D.O./temperature meter 
(cord marked in meters) 

Photometer 
(cord marked in 1/2 meters) 
Secchi disk 

Clip board/rite in rain paper 

Anchors (1 per station), chain 
lead, rope and buoy. 

Task 

Water samples 

11 

Zooplankton samples 

Zooplankton samples 

Temp/DO readings 

Light level readings 
Turbidity reading 

Data entry 

Station set up 



Appendix E. Lab processing equipment list. 

Equipment Task - 
Polybottles (labeled) 
per Carboy 1 M sample: (2) 500 ml 500 ml unfilt. refrig. 

500 ml filtrate frozen 
(2) 125 ml 1-phytoplankton 

1-metals 
(1) 250 ml 200 ml unfilt. frozen 

per Carboy 2 m sample: (1) 125 ml 

per Carboy deep sample: 
(2) 500 ml 500 ml unfilt. refrig. 

500 ml filtrate frozen 
(1) 250 ml 200 ml unfilt. frozen 

Whatman GF/F filters/petri slides 
per Carboy 1 m and deep sample: 

(4) 4.25-cm Particulate filtering 
(CHLA, N, P, C) 

per Carboy 2 m sample: (1) 

Graduated cylinders 

Particulate CHLA 

Sample measurement 

Filter apparatus: filter tower (4) Particulate filtering 
filtrate flask (1) filtr. frozen samples 
vacuum pump 
vacuum hose 
vacuum filter 
Waste water flask 

Wash bottle with filtered water 

Phosphate free detergent 

Filtered water 

Sterile forceps 

Lugols acetate 

.Magnesium Carbonate 

Tin foil/cellophane 

Rinsing filter apparatus 
btw stations 

Washing bottles, 
carboys, glassware 

Rinsing bottles, 
carboys, glassware 
after washing 

Handling filters 

Phytoplankton preservation 

Chlorophyll preservation 

Covering filter apparatus 
after disinfection 



Appendix F. Important limnology reminders. 

Srr mp ling 

1. Record the meters used for sampling on DLS form. 

2. Take a hand held thermometer temperature at the surface to compare to YSI meter. 

3. Complete labels and parts of DLS form. 

4. Don't forget to calibrate DO meter. 

5 .  Have other lakes that are due for sampling, in the location of target lakes, in mind as 

"backup" in case weather is a problem. Surface winds of greater than 15 mph usually 

means sampling will have to be aborted. Do not try to-push the weather limitation to 

collect a sample. Quality is desired, not quantity. 

6.  Use 100% formalin at 10% volume of polybottle (12.5 ml) to preserve zooplankton 

tows. 

7. Calculate light reading - should be in foot candles on DLS form. 

8. It is important to be consistant in sampling with regards to station locations and 

sampling procedures. Make sure to note any change in station location and attempt 

to relocate station prior to sampling. Also, zooplankton and deep water sampling 

should be taken at same depths each time sampled. 

9. It is a good idea to have a station "set up" along at each time of sampling in case bouy 

is missing or anchor is consistently moving. 

Lab 

1. Prior to working in the lab be sure that ADF&G lab safety SOP has been reviewed and 

Employee Safety SOP Vertification is signed. 

2. When in doubt, rinse liberally with filtered H20 (DI) - all bottles, filter equipment and 

glassware. 
t 

3. Do not use bottles previously used for zooplankton or that are known to have 

contained formalin for any samples other than zooplankton. 
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4. Complete all labels. 

5. Be considerate of other lab personnel when using chemicals; mix and pour chemicals 

under "hood". Be careful when using chemicals. 

6.  Keep Chl. A filter tower in same location on manifold. 

Sh ipping 

1. Double check labels and DLS forms; make copy of DLS forms. 

2. Make sure zooplankton bottles are sealed with electrical tape. Keep separate from 

other samples. 

3. Keep phytoplankton separate from other samples. Ziplocks will work to isolate. 

4. Make sure that samples being shipped are charged to the appropriate account (KEtZA, 

ADF&G, or Clean Lakes). 

5.  Remove all old labels from cooler or box used to ship; use shipping label and seal with 

strapping tape. If cooler isn't full, pack it so nothing can move - this will minimize 

spilling or damage. 

6. At airline, make sure they know the importance of the samples. Ask them to put the 

appropriate labels on the coolers, i.e. chill, freeze, etc. 

7. Always call to verify that the flight has left Kodiak. Also, call Soldotna and inform 

them of arrival time. Finally, glJ Soldotna to verify that thev received the samples. 
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INTRODUCTION 

In July 1992, the U.S. Fish and Wildlife Service (Service) prepared an environmental assessment 
(EA) on a proposal by Alaska Department of Fish and Game (ADF&G) to introduce sockeye 
salmon into Hidden Lake on Afognak Island in the Kodiak National Wildlife Refuge. This EA 
was prepared in cooperation with ADF&G under the current Service mandates and guidelines for 

. management of refuge resources. The ADF&G strategy for this project was to use the freshwater 
environment of Hidden Lake, originally barren of salmon, for stocking and subsequent rearing 
of juvenile sockeye that will migrate to the ocean and return as adults. The objective of the 
project is to enhance the common property fishery in the Kodiak area (White 1992). 

Goal 

The goal of this project is to evaluate the condition of sockeye salmon smolt outmigrating from 
Hidden Lake, determine the number of sockeye adults produced and monitor the commercial 
fishery. In addition, comply with the monitoring requirements of the EA in agreement with the 
Kodiak National Wildlife Refuge. 

Objectives 

1. Evaluate the overall condition of sockeye salmon smolt outmigrating from Hidden Lake. 

2 .  Determine age composition and average size of sockeye smolt outmigrating. 

3.  Estimate timing and run strength of adult sockeye to facilitate a commercial fishery. 

4. Estimate the size of the sockeye, pink and coho salmon run to Hidden Creek. 

5 .  Determine the age composition of the sockeye run in the terminal harvest area and the 
escapement into Hidden Creek. 

6. Conduct brown bear activity surveys in the Hidden Creek basin throughout the sockeye and 
pink salmon escapement period. 

7. Determine Dolly Varden catch per unit effort and size frequency in Hidden Lake. 



Tasks 

1. Collect physical data daily. 

2. Note the overall condition of smolt outmigrating. 

3. Collect 70 smolt per day, three days a week (total of 2lO/week), for scales, lengths, and 
weights from May 24th to mid-June; enumerate smolt with right ventral (RV) fin clips. 

4. Construct and maintain an adult barrier weir. 

5 .  Monitor the salmon build up and vessel activity during fishery openings. 

6. Sample 120 adult sockeyelweek for age and length in the commercial fishery in Foul Bay. 

7.  Collect an additional 240 scales (80 scaleslweek) and lengths from adult sockeye at the weir 
located at Hidden Creek throughout the run. 

8. Observe and record the number of adult sockeye with (RV) fin clips in the commerical catch 
and fish passed through the weir. 

9. Conduct weekly foot surveys to estimate and determine the distribution of pink and coho 
salmon in Hidden Creek. 

10. Determine juvenile coho salmon relative abundance in lower Hidden Creek. 

11. Collect adult Dolly Varden from Hidden Lake for CPUE once in June and August. 

12. Record brown activity in the creek basin throughout the salmon escapement period. 

SUPERVISION 

Project Biologists: Steve Honnold, Steve Schrof 

The biologists will be responsible for logistical, technical, and equipment support. 
f 

Field Staff: Greg Watchers - crew leader 
Helen Nute - crew 



The crew leader will schedule daily tasks and oversee field operations and safety. In addition, 
the crew leader will be responsible for assuring that the Department's Safety SOP is followed. 

PROCEDURES 

Plzysical Data 

Physical data will be collected at the smolt site at 1100 and 2300 hours. Once the smolt portion 
is complete, physical data should be collected daily at the barrier weir site. Information will be 
recorded on the Daily Physical Observation form (Figure 1) and will include: water and air 
temperatures, stream height, percent cloud cover, wind direction and velocity, and precipitation. 

Sockeye Salmon Smolt Outmigrant Conditioiz 

A fyke net will be fished to assess the mortality or injury to sockeye smolt as a result of 
migration over the barrier falls at Hidden creek. The trap will be fished below the falls from late 
May until the end of the run (-June 20). Sockeye smolt captured in the fyke net will be assessed 
for injury and mortality as a result of migration over the barrier falls. Observations of excessive 
scale loss, lacerations, andlor mortality will be noted on the Daily Smolt Trap Catch Reporting 
Form (Figure 2). 

Trap Monitoring and Main tenan ce 

The location of the smolt or fyke trap will be in a point, mid channel where the velocity is 
sufficient to minimize fish avoidance. The trap should be kept free of debris to maintain trap 
efficiency and minimize smolt mortality. This will require frequent monitoring and maintenance. 
The trap should be checked every hour between sunset and sunrise and every four hours during 
daylight hours. This is an important aspect of the project and should not be taken lightly. 
Significant mortality can occur in a short period of time if the crew is not keeping "on top" of 
trap monitoring. Migration patterns may change with significant weather changes, so becoming 
'too routine in trap monitoring is not advised. The smolt day begins at 12:00 noon and continues 
for 24 hours until 12:OO noon the following day. 

Trap Catclz and Species Ennmeration 

Everything caught in the smolt trap will be enumerated. Please refer to identification keys if 
questions arise regarding species identification (Appendix A). Feel free to contact the Project 



Biologist if any questions regarding identification occur. Use a dip net to remove and release the 
fish as they are counted. Handle sockeye smolt gently as they are very sensitive to any stress and 
mortality can occur with the loss of just a few scales. A tally whacker should be used to count 
sockeye smolt to assure an accurate count. In the event an extremely large outmigration occurs 
in a relatively short time period, and time will not permit counting individual smolt without 
mortality, collect enough smolt for a daily sample and then pull the wings so that the trap is not 
fishing. This will prevent unnecessary mortality. This method should only occur when there are 

- relatively large number of smolt being caught, and there is not enough time to count all the fish 
without incurring mortalities. Enter all data on the Daily Smolt Trap Catch Reporting Form 
(Figure 2) each time the trap is checked. Also, record any mortality on the form each day. 
Summarize daily trapping data on Sockeye Smolt Summary Form (Figure 3). 

Age, Weight, and Length Sampling 

A sample of 70 - 100 sockeye smolt per day, for three days per week for the length of the 
migration are to be sampled for age, weight, and length. Each sample will be taken from a single 
day's catch; do not mix samples between days. If less than 70 fish are caught in a day, the 
sample size for that day will be number of fish caught on that day. Since smolt primarily migrate 
at night, a single sampling day will be the 24 hour period from noon to noon and will be 
identified by the calendar date corresponding to the first noon. 

It is essential that the sample be taken randomly. In the event that more than the required sample 
size is in the smolt trap at the time of sampling, the trap is to be stirred to assure randomness. 
When the smolt are randomly distributed, a small dip net will be used to remove a subsample, 
this procedure will be repeated until the sample goal is met. 

Smolt samples will be kept alive and worked the day of capture. MS222 will be used to 
anesthetize the fish. Latex gloves should be worn to prevent direct exposure to MS222 
(Appendix B). The use of this chemical will be demonstrated in the field. Age, weight, and 
length data will be recorded on adult AWL forms (Appendix C) as no smolt AWL forms exist. 
Refer to Appendix C.1 on the standard procedures for recording data on an AWL form. Record 
at the top of each AWL form: personnel collecting the data. 

A knife or scalpel will be used to remove 5-10 scales from the preferred area Appendix C.3. The 
scales will be mounted on a glass slide as illustrated in Appendix C.4. The left portion of each 
slide will be labeled with: sample AWL number, location, date, and fish number. Smolt lengths 
will be measured to the nearest millimeter, from the tip of the snout to the fork of the tail. 

Excess water will be removed from the smolt before weighing by using a paper towel as a 
blotter: Individual smolt weights will be recorded to the nearest 0.1 gram. 



At each system, when mortality occurs during sampling, save 5-10 smolt and preserve in 159' 
buffered formulin in a polybottle. Label the bottle with system, date and preservative. Trap 
mortality can also be used for the sample. 

During AWL sampling, all smolt will be examined for right ventral fin clips. The number of fish 
examined and number of clips found will be recorded. 

All data (slides, forms) will be forwarded to the area office and reviewed on a frequent basis 
(weekly or earliest available plane to town). Be sure to duplicate the data forms in case originals 
are misplaced in transit. Please be conscientious in the quality control of data prior to 
sending into Kodiak. Take the time to thoroughly review slides and forms to see they are 
filled out properly. This is especially important for the computer AWL forms. These are 
some common mistakes which should be avoided: 

1) Scales mounted poorly - avoid too many scales in a smear and avoid slime or debris when 
mounting; also, keep smears far enough apart ot avoid mistaking one fish for another. 

2) Numbering AWL forms improperly - for example, if 70 smolt are sampled in one day (day 
I), the AWL numbers should be 001 (fish 1-40; 8 slides), 002 (1-30; 6 slides), do not 
continue from 40 to 41-70. The next day will start with AWL 003 (fish 1-40) and so on. 

3) Numbering when two smears per fish is required - these should be numbered 001 A, B not 
00 1-002. 

4) "# of cards" mislabeled - use one even if there are two scale cards or slides. 

5) Damage AWL form (computer - Mark sense) - do not bend, fold, tape, staple, paper clip, etc. 
these forms. The computer will not read them correctly, otherwise. 

Fishery Monitoring and Sampling 

From June 9 to August 1, the commercia1 salmon fishery will be monitored in Foul Bay. Once 
the camp is established, a barrier weir will be installed and maintained across Hidden Creek to 
prevent adult sockeye salmon from escaping into Hidden Creek. To minimize potential 
humanhear contact, seven to ten percent of the sockeye run into Foul Bay should be allowed to 
escape into Hidden Creek. The forecast for returning sockeye is 2 1,000 fish, for an escapement 
into Hidden Creek of 1500 to 2000 fish. Adjustments to the escapement will be made according 
to the estimated run strength. The barrier weir will be monitored in such a manner to avoid 
mortality to fish and wildlife. Pink salmon will be passed through the weir to spawn in Hidden 
Creek. The weir will be kept clear of debris daily. Daily surveys will be conducted in the Foul 
Bay to assess sockeye salmon run strength with information relayed to the Commzrcial Fishery 



Managers at 0800 and 2000 hour radio schedules. The crew leader will be responsible for 
coordinating the opening of the fishery under direction of Commercial Fishery Managers (June 
09 fishery opens at 1200 for 33 hours). During the fishery, vessel names, fishing location, and 
estimated catch by species will be logged. 

The adult sockeye salmon run will be examined for age and length data with a goal of sampling 
-840 fish from 09 June through the end of the run. The weekly goal will be 120 fish in the 

- commercial fishery. In addition, approximately 80 scales and lengths per week (240 total) will 
be collected from adult sockeye at the weir in Hidden Creek. During sampling, sockeye salmon 
will be examined for right ventral fin clips. Record the date and number of clips observed. 
Refer to the Kodiak Area Commercial Salmon Fishery Harvest Strategy, 1995 for additional 
information. 

Pink and Coho Escapement Surveys and Juvenile Coho Sampling 

Pink and coho salmon escapement surveys will be conducted on Hidden Creek weekly. These 
foot surveys should begin at the barrier falls and end at the intertidal zone. Fish distribution will 
be recorded by dividing the stream into four sections as described in the introduction; live and 
dead fish will be enumerated in each section. 

Sampling with minnow traps for rearing coho salmon will occur in June, July, and August. Two 
baited minnow traps will be set, each, in three permanent sample locations in the stream located 
in the last pool, meadow, and waterfall sections. The minnow traps should be fished for - 24 
hours. Fish captured in the minnow traps will be identified, enumerated, and then released. 

Indigenous Fish Population Sampling 

A variable mesh gillnet (33 m x 2.7 m) will be used to sample Dolly Varden char in Hidden 
Lake. The net will be set from a permanent sampling point (fence post) on the southwest shore 
of the lake. Sampling is to be conducted for two 24 hour periods on approximately 30 June and 
30 August. The gillnet should be set - 30 m from the shoreline by aircraft, extending (by taxing 
of the plane) from the fence post on shore to the opposite end of the net. Once extended, an 
anchor will be dropped from the plane. All adult Dolly Varden caught will be sampled for 
weight (0.1 gram) and length (mm) (Figure 4). All Dolly Varden will be eviscerated to examine 
stomach contents for sockeye fry predation. 

t 

All fish captured were measured (mid eye to fork of tail) for length and weighed to the nearest 
0.1 grams. Scale samples were collected from any sockeye pre-smolt captured. 



Brown Bear :k1ortitoring 

Brown bear activity in the Hidden Creek drainage will be monitored throughout the field season. 
The sampling objective is to spend 50 hours each month observing brown bears feeding on 
salmon in Hidden Creek. The study area includes the stream bed, a previously established trail, 
and the area between the trail and creek. The observer should spend 1-5 hour intervals at varying 
times of the day at various designated locations of the stream watching for bears. 

Any bear sign found is to be noted and then obliterated. Track width of the front paws will be 
measured and recorded. Any scat found examined for content. Any bears observed should be 
noted for activity, physical characteristics, and photographed. 

Observation points for viewing bears were selected in 1993. Permanent observation points were 
established in the Last Pool and Waterfall sections of Hidden Creek will be used again. In 1994, 
a third permanent observation point was established in the meadow section of the creek, this site 
has a 100 m view upstream and a 100 m view downstream. These observation points will be 
used again in 1995 for brown bear monitoring. 

Safety and Radio Schedule 

Each employee will receive CPRfFirst Aid Certification as required by the Department SOP, prior 
to assignment to the Spiridon Project. In addition, each employee will review the required 
sections of the ADF&G SOP and sign the Employee Safety SOP Verification form. Specific 
SOP'S to review include Safety PolicyIStandards, Building Safety, Field Camp Safety, Aircraft 
SafetyIPassenger, EmergencyISurvival Equipment Required in Aircraft, Boating Safety, Vehicle 
Safety, Laboratory Safety, Small Tool Handling, and FirearrnIBear Safety. There is additional 
information in the office safety files to supplement the SOP and is also available for review. 

Project crew leaders will be responsible for providing the necessary equipment and information 
to field technicians. Each employee is responsible for receiving hisfher own safety training. 

Field camps will be contacted by office personnel by SSB radio. The Development Section, 
CFM&D Division, morning radio schedule will be from 0845 - 0900 hours Monday through 
Friday and the evening 2100 - 21 15 hours Sunday through Thursday. During smolt season the 
"morning" schedule will be 1300 - 13 15 hours. If contact is necessary at other times information 
can be relayed vie the Commercial Fish Management Section schedule at 0800 and 2000 hours. 
(Appendix D). The frequency'for Fish and Game contact is 3230. ALL FIELD PERSONNEL 
WILL BE AWARE OF EMERGENCY CONTACT PROCEDURE POSTED ON EACH 
RADIO AND AT WHICH LONGITUDE AND LATITUDE' COORDINATES THEIR 
CAMP IS LOCATED. 



Air Cliarters 

All air charters will be set up through Kodiak staff. Appropriate information in regard to charters 
will be relayed through daily radio contact. It is important to contact office personnel when any 
data, equipment or other freight will be "back hauled" to Kodiak. 

Reporting 

Crew leaders will be responsible for reporting all of the job activities and compiling biological 
data. Be sure to use pencil rather than a pen for data entry. Data forms and a field log will be 
completed daily. Use "rite in the rain" field log books in the field and transfer data onto rite in 
the rain data forms after field work is completed. Data will be reported to Kodiak staff via SSB 
radio as previously mentioned. Completed data forms will be sent to Kodiak weekly. Make sure 
that data that is sent to Kodiak is properly packaged and labelled. 

A report of project activities will be sent to town weekly or on soonest available plane . A one 
page weekly report is sufficient (Appendix E). In addition to weekly reporting, crew leaders will 
be responsible for writing a report summarizing project activities for the season. Please follow 
the enclosed format when writing this document (Appendix F). Specific information on weir 
installation and removal, operation, and fishery monitoring should be included. 

Inventory 

Upon completion of the project, crew leaders will complete a thorough inventory of all project 
equipment. The final location of each inventoried item will be noted (i.e. at Hidden, warehouse 
bin, etc.). 

VideoPhoto Documentation 

Crew leaders will be responsible for photo documenting project activities. Specific aspects such 
as trap installations, weir construction, and other detailed tasks are important to photograph. 
When possible, State cameras and film will be used. If, however, State cameras are not available, 
film will be provided for use with personal cameras. The use of personal cameras is suggested 
in this case but not required. 

t 



Performance Appraisal 

Crew leaders will be responsible for evaluation of each crew members performance during the 
Spiridon Project operations. A Performance Evaluation will be written for each crew member 
at the end of the project. These evaluations will be written on the State of Alaska Performance 
Evaluation form (Appendix G). The individuals that write these project evaluations will be 
referred to in the final evaluation written by the Project Biologist. Crew leaders should keep 
crew members appraised of their performance during the project. 

Timeslt eets 

All timesheets are to be in the Kodiak office by the 15th and 30th of each month. When the 
employee is working in the field and receives hazard pay, the timesheet "Comments" column is 
to have the location of the field camp. If there was overtime worked, the employee must state 
a choice each pay period whether to be paid for the overtime hours worked or accrue 
compensatory leave (comp time). The comp time should be put on the timesheet as overtime, 
and at the top of the timesheet write the following: "I wish to receive compensatory leave in lieu 
of overtime." Comp time is calculated each pay period by multiplying the number of hours of 
eligible overtime by 1.5. If the employee has comp time at the end of the field season, they are 
to use the comp time before being put on seasonal leave without pay. Employees cannot collect 
unemployment while on comp time. Crew leaders should plan work activities to be completed 
in a 7.5 hour day. All overtime worked will be pre-authorized by the Project Biologist. 



Figure 1. Daily physical observation form. 

DAILY PHYSICAL OBSERVATIONS 



Figure 2. Daily smolt trap catch reporting form. 

DAILY SMOLT TRAP CATCH REPORTING FORM 

PROJECT LOCATION: DATE: 

TIME 

TOTAL 

COHO 

FRY SMOLT 

DOLLY 

VARDEN 

SOCKEYE 

FRY 

STICKLE- 

BACK OTHER COMMENTS 
-- 



Figure 3. Sockeye smolt summary form. 

SOCKEYE SMOLT SUMMARY FORM 

a Included in daily and cumulative counts. 



Figure 4, Dol ly  Varden g i l l n e t  survey f o r m .  

Personnel: 
Dam collected on: 

Gillnet set (dateltime): 
C;llnet pulled (datertime): 

Fish Number Length (mm) Welght (9) Fish Number Length (mm) Weignt (9) 

Average: 



APPENDIX 



Appendix A -  (page 1 of 25) 

A G u i d e  t o  t h e  Collection and  Identification of Pr.esmolt Pacific 
S a l m o n  in Alaska w i t h  a n  Illustrated Key  

ABSTRACT 

This field and labarstory key  contains recommendatiorts k r  t y p u  of equipment needed.  . . 
instructions lor preserving and lmbeiinr s p c i r n e n s .  and descriptions of the chsracterz ubed in 

identifying l ive spec ies  oi  Pacific salmon. T h e  key is illustrated with six line figures: 1) juvenile 

salmon. 21  he rirst giU arch. 3 )  head with gill arch in situ. 4 )  l i n t  gill arch and e y e  for comparison 

with lonqest rakers, 5 )  method o l  counting anal fin rays. and 6) ventral surfsce of head showinq 

branchiosteqals. Five plates of stippled tine drawings of live k n z t h s  125 to 110 rnm fork length)  

for each of the  five species of Pacilic salmon. m annotated opposabk key,  and a g b s s u y  arc 
*sb 

also included. 

INTRODUCTION 

- As adults, the five species2 of Pacific salmon 
of the genus Otzcorhynchus inhabiting western 
Xorth American waters a re  easily identified. 
but as subadults or as srnolts in silvery coloration. 
they are  less easily recognized. As juveniles less 
than 125 mm I3 inches) in fork l e n ~ h  IFLI. they 
may be  quite difficult to identify. In addition. 
characters by which presmolt juveniles can be 
dist ineished may vary with geographic area. 

Several keys for identification of juvenile 
sdmon have been published. most of which uti- 
lize the number, l e n s h .  and shape of the gill 
rakers on the first *ll arch; number of pyloric 
caeca and hranchiosteaals; and absence of parr  
maiks. o i  if present. their size and shape tFoer- 

" s te t  .and Pritchard. 19:35: Schultz. 1936; Haig- 
Brown, 1947: Clemens and IVilLy. 1961; SlcPhail 
and Lindsey. 1970; lfrilirnovsky.: \. In addition to 

the above characters, the  key in this paper em- 
phasizes and iIlustrates the distribution of those 
chrornatophores (usually melanophores) which 
are reliable enough to aid in the specific identi- 
fication of juveniles. 

This key describes the characters typical of 
presmoIt juveniles of the five species of Paciiic 
salmon in Alaska. The common names recom- 
mended by the American F i she r ies  Sociery  
(Bailey et  al., 1970. p. 17) are  used. despite the 
fact that $her names appear to be in more Zen- 
era1 use. These other names are  inserted in pa- 
rentheses after their respective species. Trouts. 
Atlantic salmon [Saltno salart. and some other 
-salmonoids are included in the key hccause of 
their resemblance to Pacific salmon. 

Before presenting the key. it appears advisable 
to describe the equipment and mcchocls I re- 
commend for preserviny specirncns. Iatlelin: 
specimens, ; ~ n d  countinx. measurinc, and rcmov- 
in:: par ts  of specimens. so t h a t  t h u s c  nut 
acquainted with my procetlurcs may more zc.  
curately and quickly irlcn~ify their marerial. 
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. .. . .. . -:[r;c;l., i ! ; .  .... . ' - . - - . , a ? . .  - . ,.,. 1.1 ,,..........on in :ke r2;1ze o i  4 
* .  

to20 :viii ?rove :lei?iul in icer.:iiict:ion or ;~lveniIe 
salmon. .A binocular ;?licroscopo k:.in: such a 
c n z e  is c5.e most sarisi:.ctor;-, bu t  an:: cype oi 
rnaqziiier oi  more than 4 power i n d  I r ss  chzn :!O 
m2y be used provided it is not necessary to us2 
one's hzcd to hold i t -u su~ i fy  both hands a r e  
needed to rn~nipula te  a specimen. In the fie!c. 
a binoculzr unit c o n t s i n i n ~  lenses i n seced  in 2 

frzrne or  headstrap or  a jeweler's eye  magnifier 
(especially ii one wears  z!asses) may h e  used. 

Forceps: Four  o r  iive inches lonz with s traicht  
o r  curved ciys-for liitinc iins, holuinz back $11 
covers, etc. 

Sc;lipci: -4 shzr;, blade an inch o r  two Ion.7- 
for removing gill zrches, open in^ body .cavities, 
etc. 

Teasiug needle: A needle inserted in a wooden 
o r  metal handle-for s e p a r a t i n ~  closely s e t - g i ! ~  
rakers. etc.  

Di~iders:  F o r  measuring and comparinq var-  
ious body parts:  dividers.in which one o r  both 
legs can be "broken" a r e  the most satisfactory. 

Scrissors: About 6 inches long with t h e  blades 
o f  cutting surface of about 1 inch. 

Ruler: Graduated in miIIirnecers to measure 
fish len,qths and parts: one which includes inches 
also desirable. 

PRESERVING SPECIMENS 

The v r e l u l  preservinz of specimens cannot be  
too stronqIy emphasized. LIuch time is lost in a t -  
temptinz to  identify improperly preserved fishes: 
i t  is only when property preserved thz t  they  may 
be rapidly and correctly identified. Frequentiy,  
juvenile salmon that  have died in ne ts  becorne 
soft. blexfielf. and torn. For  the sake of ;rccxr:cj' 
it is bet ter  n o t  t o  a t t e m p t  to  i d e n t i i y  such  
material. 

To preserve juveniles. upon capture place them 
in s soiucion of 1 part Formalin to 9 par t s  5vater. 
If five fishes a r e  pI3ced in too Siron: n FornaIin 
solution. they may die with their m o l ~ c l ~ s  ivitlcly 
ngxpe or tile c!lrurn:~col~i~urcs m2y cluse su tizhtly 
as to be diifict:It lo  tlctcc:. II pf:lc.~J in ivjo wenk 
a Formafin jolutiun. the iisllcs t~ecomc hienchc:I . 
anti soit ant! m:ly decumuo5e. I! iishes a r c  t o  
prcservcti for morc than :I yc:lr lor pern:lnenifyt,  

.. . . 1e:ve the: IR :b.e ?or--z::n sc:-::or. 2: :c=s: I .,:> 
8 .- .... . . ar,c :r ;0~5ib!s  :O lonz;r :.'.::. : 7.3. ,*. nan : : i n  - , . are  re-oved j -3 ;~ :  :he :or:zjin i01~t:on.  501k 

the: in :s.ztar for 24 :o 43 k: :her! i z c e  t?cm 
in 2 soiution cor,c-inin=. 78% e5ili.i 2iconoi and 
304b <.vacZr o r  35% isopropy! ~ I c o h o l  and  65:;  
warer,. .. . 

Do not crov.-d or  pack i i s k ~ s  in a conc=:r.er, 
especi2ily ii they are d ive  or  only recencl:: d e t d .  
Fresh fishes. i f  p2cke"u:co .:.T::!:- ..-. . . I.:;;:! hec0r.e 
p e r m a ~ e n ~ ! ~  de fo rzed  upon harcenir.!: in ' 2 : -  

malin, will be blezched where their bodies come 
in dose  cor,tacc. o r  will decorzgose. X concairer 
is too cro~vded ii the fishes iviiI not readily rzove 
a s  t5e c o ' n t ~ i ~ e r  is slowly rotated or shaken. 
When sufficient 'ro?rn is ailorved. identiiic2-:ion 
will be fsci~iiclted because t5e iishes wiil hareen  
without discoloring; bodies and iins wiil not i;? 
deiormed, twisted, o r  brokm: and the chro- 
matophores will remain nearty or  fully open. 

LABELING SPECIMENS 

Labeling specimens fully and properi:: is  of 
g rea t  inporcance: unlabeled or  nisiabeied speci- 
mens  are of little or  no value. Put the  IabeI with 
the specimens a t  the time the iishes a r e  pre- 
served. Label papefshou!d rernnin f i r 3  when 
w e t  and should'not become pulgy. Write  c!ez;:.y 
with pencil o r  percanenr  ink. recordinq t h e  
following data. 

Field Numbsr 

Use .your own o r  3 departmenr number. .A sz t -  
isfactory method is to use the first initid of  xc::: 
surname o r  pour full surname. the 1 s t  two diqics 
of the year. znd your collection numhtr.  Thus. if .. . J o e  Bro*.vn in 190'2 ?reserves his :;;:h coiiec:i,jr.. 
he writes B-62-S o r  Brown-62-5: if for the  De9ar:- 
ment of Salmon 1nvestina:ions he tvritcs. S1.62-5. 
When s d e p r t m e n t ~ l  syrnt~ol is usetl. i t  often is 
desirahle for the  collector to adii his inicials o r  
name to the label. 

Name o f  Wate r  Body a n d  Locality 

Use narncj un .st:lntI::r~I r;,:!j)s. \ i ' ! :cnc~cr  po-  
si l~le .  :l~.oitl tcmpornrj. or locxi n;lnc.;. such ;I.+ 
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Orown's fishinz r ~ r n g .  Xn e x z z p l e  of 3. hr;ei bu t  
3dequ:lce rccor!!inc is: Xlxkz. Saknek  9is.er 
S y s i e ~ .  Kztrn-i Sa:ionzl : ~ ~ G E u E ~ ~ P z : .  3 rooXs  
Lzke. 

Date 

Inc!uclc the month. (lay. and yez r  and. ii per- 
tinent. the hour. 

T h e  following adciitional information may he  
needed a t  times.. -. 

Method of Capture 

Describe type of gear  and size if significznt. 
i.e.. seine (2 cm mesh),  fry ne t  (1 cm mesh), t rawl 
(1 cm bag). etc. 

Temperature 

>leasure temperature of a i r  and/or  water .  If 
w a t e r  is ice-covered, what  percent? 

extent: d e ~ m  of curbitiity and source-xiaciai 
iiIt. giankton. ex . :  derrree of grzcienc -low. . .  , 
m o d e ~ r e .  or n:gn: ; l e r c e z ~ ~ q e  oi  5trc2rn in ;oois. 
wich o r  without current: percentage oi  5 ~ 7 ~ 3 ~  

in riffles. wnether flow is sluggish. m o t i e n ~ e .  
o r  swift: dominant boctom types -sand. crave!. 
boulders. Mrock.  muck. silt. etc.: uquaric veqe- 
u~ion-submerqed .  emeraent.  o r  both i n a n e  
dominant species or gene= if known). If a lake 
o r  bay: s ta te  whether fresh. bmckish. o r  saline: 
if  tidal. state to what extent: e s t i n a t e  size and 
possible depth; give d e p e e  of tur3idity. type 
of bot tom.  and  amoun t  a n d  k i n d s  of a q u a r -  
ic vegetation. 

. . . . .  . ,. . . . - - _. . . ..-. * :. , .' 
Remarks 1.: :, 

Describe anything that may ;lit1 in idencificacion 
of t he  fishes, such as pecuIiar markings, habits. 
o r  habitats. 

CHARACTERS USED IN 
IDENTIFYING SPECIES 

Other  Water  Conditions A juvenile salmon is shown in Figure L to assist 
in recognizing and defining the  characters and 

If a stream: estimate i t ;  average  width and  t h e  counts and measurements used when keying 
maximum depth: if tidal and brackish. to w h a t  ou t  a specimen. . 
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Firs; Gill Arch 

Benezt!~ ench 7;,il cover 3:. iocr '.~i!:: forzed 
gill arches: the first giil arc:? on eicker side is the 
par: used for specific ider.ziiic~cion. -4 giil arck 
(Fig. 2) consists prirnariiy oi a Son;. centrzl arch 
to which the 311 mkers are at:-c>.eci an~erioriy.  - 
the giil iiIaments ( lameil~e) poscerior!y. The giil 
rzkers prevent soIid subsiances such w food from 
being carried out throuqh the brazciiai c!eits 
and protect the delicate $11 fi1arr.enc.s. The nurn- 
bers of gill rakers vary somewnsc amcn: indivi- 
duals of each species of salmon, but the difference 
in average number between some species is suf- 
ficiently great  to enable one to use the= as speciiic 
characters. 

The rafters on the gill arch may be counted as 
a unit, or  the upper and lower limbs n a y  be 
counted separateIy. The two limbs are  joined 

ANTERIO 

6 ye,, 
c d Z ! ? ~ k  

2 /%etv&& 
d F &  ,'-=-s- -- - . \d '+-,&$- q,. *Q< 

=.<+$:. 1 Fx-$$F 
e$i\ 

7 

OSTERIO 

at an angle. the upper beinz the shorter. IVncn 
a raker is situated s t r i d e  the angle. it is included 
in the lower limb count. When a11 of the rakers 
on the arch are cor~ntcd as  a unit. a sinzIe number 
is given: othenvise, both limbs are  recorded 
separately (the upper limb first), and then added. 
thus 12 f 20 = 32. 
., The nil1 mkcrs nearest the angle of the arch 
are the iongest: the rakers become proqressively 
shorter a s  they approach the accachnene ends 
of each arch. The rakers near the ends are often 
rudimcn~ary and can hc cour,?cctl only under 

- - rnagniiic:~ t ion. 
i t  may b e  difficult to col int  all of the rakers 

accurately while the first xi11 arch is in place. in 
.'..which case it will be neccssar). to remove the 

arch; To do this. turn 113c.k or cut 3\v;1' gi!l cover 
as shown in Figure 3. Lif t  the first xi![ arch up- 
, 

, . ward. Kit:? a skzr3 3c=:;e!. CX: her,:v?en . . . . dorszl enca or tke ii::: 2.12 52:2~.d =:ekes. rnzs;~: . . 8 .  . . 
;2 dzo? ir.c:;ion ~ r ~ i l e !  :vitz :;.,ern: :h?n cc: i:le 
remainder oi the at::ck~.e~r zwny. ;Yest ::-. 
the vencrd ati=c:?r.er.c in :5e same msnner: 
and when both ends aie free. rernove the arch. 
Great a r e  must'be takm so : k c  a11 ruairner.:ar:; 
rakers m2y be recovea and counced. Xfier fin- 
ishing the examination of :k: arch. reinsert it 
in the gii! c:?nr;.jer for passibla f u t u ~ e  ex-m- 
ination. 

Gill Raker and Eye Comparison - _ .  .- 
. - - .:: - : 

The lon,qest rak'er; are cononred with the 
l e n s h  of the eye (Fig. 4) .  With 'dividers, obtain 
the measurement of the I e n ~ h  oi the Ionzest 
raker: then place one point of the dividers a t  
the anterior edge oi the eye. the other extending 

Fiaure L-First <ill arch <I[ salmon titer removal frum lelt 
gill chamber: 11 nil1 raker: 21 xi11 rakers attached to upper 
or shorter limb of arch: :I]  ill rakers xLzched to lower or 
longer limb t r l  arch: 41 a n i l e  I I ~  arch liuacriun of the two 
limbs or bones~: 51 lrill liit~mcnts 11ameilae1: 61 upper point 
of arch ntrachment: 7i lower point t ~ i  trcf arttcnmenr. 

Fizurt- ::. - I[t.:lti 1 1 1  . ; ~ l r n ~ ~ n .  I h - l r ~ . ~ l   lit^+.- ~nrl~c.:tt~. t h a t  11t~r. 

1 i ~ l 1 1  I I ~  % i l l  c.l#t.t.r n hich ha> 1tt.t.n t . ~ ~ r n ~ ~ ~ ~ . ~ i  11 .  .,+,,I\. , t l . - r  .:tit 
;~rt.h i l l  ~rl;lc,.. 
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CHUM 
- .  

P I N K  

SCCK EYE 

C O H O  
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tov:2rc t5.e op:osice eC.=e. 3t l* : : :s~ :I: r=k.i21 is . .  . 
snor:er :.L.:z :he eye ien::~ In ;u?:er.iie i a i 7 . 0 ~ .  
it is siiz7ie:c :o noce where cke r k e r  ro2ckes 
in reizcion r.1 t5c p q i ! .  LIkz :=zy boa:: par: 
ratios, the ~ i i l  rzker-eye size rztios ch2n:o 23 

the juveniie salmon i~c re3ses  in !engh.  For 
exanpie. in ipecirzens about 40 ~ r ? .  FL, the lonq- 
es t  raker m3j. be contzined about 3 t i r e s  the 
eye lenzh. Sut in I40 mm specinens of the ssrze 
s p e c i ~ i .  ti:.. r?-:er n2:,. he c o n c ~ i ~ e d  on!:; aooc: 
2 times. T h i ~  and other propor~ionsl chan .~es  
must be considered. 

Anal Fin Measurement and  Count 

To compare the IenrtLh of the fin bzse with the 
longest ray, measure the anal fin base with ditid-. 
ers: then project the posterior leq of the dividers 
forward to the opposite tip of the 1on.qest ray 
a s  shown in F i w r e  5 by dotted line. -. .- 

In counting the number of rays (Fig. 51, do not 
count those anteriormost ones which are Iess 
than half the length of the longest rays, such as.  
those marked "0." Count all rays. such as No. 1, 
.that are half (or more than half) the 1enqr.h of 
the Ionzest ray. takinz .-eat care to observe the 
last ray-No. 15 in F i q r e  5. The  last ray is usu- 
ally spIit to its base and appears superiiciaily as 
two rays. but it is in realicy only one and shouid 
be counted as such. 

-. . . .GI 5 r ~ ~ c ~ ~ o ~ : ~ z = L i  tr 1:. 5 1 ,  izc:z(::z< :he =::ii!- 
. . est. a~ te r io rmos i  ones zro coun:ed. -Usuzii;.- : ::s 

. . 
may be acco~gii ihrci  j~::~i=ccorii:; oni:; under 
masiiicarion. a ~ a  w i ~ h  juveniies Ionzer than . . 
10 63 FL. ??he 5r:-cn:3s;zq-,i cc:,-.c :jl 

primarily as an 3caitional c:?:rzc:er in s p e c i ~ e ~ s  . , .- other-xiie diificzi~ io !cer.!::::. 2nd is es~pr;zi l ; :  . . 
valuable in separzciny rke cz:r.ook sz lzon  I c: -- .~y 
15 or  161 irom t.he con0 sainon lusuaily 13 or  14). 

Fivure 6.-Ventral surface of head of salmon. .Arrow points 
to one of 14 b r a n c n i u s ~ e x ~ l s  ctn !eir side oi  head. 

Pyloric C a e c a  count '  

With a scaIpe!;- widely open the  a b d o r k ~ l  
cavity. Sever the esopka& 3s f a r  ioru-ard as 
possibte; then cut off the intestine ne=r the 9os;i- 
rior end oi  the stomach. The stomach and c;etrs 
can now b-e removed 3s a unit [Fig. TI.'t'se 
maqnific=tion 2nd t e ~ i n s  ceeale as  aids in count- 
ing, Counts of pyforic caeca are  useful chiefly 
as zn additional character ior questionable s;,:i- 
mens, especiaIIy in separatinz the chinook salmon 
(more than I00 C=OC=! f r o 3  :he coho sz!.~..::. 
(fetver chan 901. 

Color Pa t ie rn  Variations 

Juvenilc j;llmon irom c.cr:::in tv:ttcSr.i I,r :it 
certain 5ts:es oi J L I V C I O I ) ~ . ~ ~ :  m:iy 11;:vc their 
parr m2rks O F  0 t h ~ :  m3rkin:s ri:!.';kcrl 1))' ;L I~Icf.-;h- 



-. r ~p.:rc 7 .  -.'.:zior ?or:itnn <,( -iiz~afl::;y :xc:  oi szi-t>n ..\ 1::: 

> y ! o r ~ c  c:ec s;?c=c ~3::: ;rc:l:r::~~ry : , I  C~IIIZCLZZ .A,;:> ::a 
of a n z g n r l i e r  :zd :a:s~ns nrt.Q!r: : I  e~~~o.z:c+;s I par: 31 .-.. -. . .. . 
b e t w e e n  pht.-:.-ax 1r.d stornzc?~' .  21 S C ~ I ~ Z C . ~ .  :!I pyior:c : ..:. 
Lion W I L ~  c-ec2. 4 )  i n ~ e s t i n r .  

". 

. - -  . - 
. ..- . .. - - .  - .  . . 

o r  greenish-silvery sheen, especiaIIy when they . 
a r e  aIive. To identify these fish, it may be nec- 
essary to preserve them first in Formalin to in- 
tensify their markings. 

JuveniIes of one species from certain waters, 
such as habituaily turbid ones. may have their 
melanophores restricted in size or discribution, 
thereby resembling superiicially another species. 
As an example. coho salmon normally have the 
adipose and anal fins densely speckled with rath- 
er large melanophores. But in some specimens, 
the mejanophores may be reduced in size o r  
distriburion. s o  that  coho saImon superiicially 
resemble chinook salmon. ContPerseIy. juvenile 
chinook salmon may have the rnelanophores 
unusually numerous and well deveIoped. thereby 
resembling coho salmon. To avoid error in identi- 
fication. compare  the  size and number  of  

,.rnelanophores on the fins with those on the body; 
if few and small on the body, they should be few 
and small on the fins. 

Color var i~t ions  IISO occur re~ionally. An ex- 
ample is the predorsal stripe i$chinook salmon. 
!r*hich in fish from some waters is norn:ll!y 3 

solid dark h n r  in ~ p e c i ~ c n s  less than Ell n m  FL: 
in chinook sdrnon in ocher tvntcrs the stripe 
may b e  rcduccd to a series of oblon: h1o;ches. . . 

The Icnxth tvhcn individua!~ attain smo[t  color- 
ation v3rIcs : y ~ ~ a ~ ! y .  both r e ~ i o n a l l ~ .  a n d  i n  
;pccimcns from the samc loc3Iiiy: some fish o f  

t h e  same species may lose p a r r  and o t h e r  
presmolt markings when only half a.i large a s  
other fish. 

HOW TO USE KEY 
. . .  . . .  

Because of the variations in morpholo~y ar.a 
coloring, it is advisable to use the key in con- 
junction with the figures and plates and t a  check 
a Iarjie combination of characters. 

In us in^ the key. f irst  make certair. your sneci- 
men is a ,Paci f ic  salmon by examinin:. the  
characters under t h e  two opposable .qrous.- 
labeled "1." Sext .  noce the absence or presence 
of parr marks (see sections 'Combination o.r-' 
under opposable groups 11. I! no pzr: z s r k s  a i e  
present and your specimen has not entered the 
silvery smolt stage, it is probably a pink salmon. - 
but to make sure. compare it with :he identifj-in:: 
characters between opposable n o u p s  2- If pa r r  
marks are present. noce the absence or presence 
of rne1;lnophores on :trfipnse and anal f i n s  [ see  
groups 3).  ?f mclsnupi~orcs arc ;l!~scnc. set' 'set. 
Lions ' .L 'o t , t /~ ;~t ;~/ io t t  ,!t''. un[l~*r x ru~ : [~s  4 : i f  prc>-. 
cnt. sec "Co~tri~i~c:~/;r,,r ~,l"'sections undcr zrou;ls 
5.  Dcci[lc \r.hic!l *C~~tct/~;trit/;r~n (I/"' most close!). 
fits your specimen, then vcriil; it by c o m p ; ~ r ~ ~ q  
the  tic scrip tic^^^^ oi chc itfcntiiyir,: c h ~ r a c t e r s  
for the o l ) j l ~ , - ; t \ ~ I c  <rn\l;)i. 
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KEY TO F,'iEShlCLT JUVEYILZ SAL?;lCN 

. ,  .. 9 , . . Sai;r,cr,o:il :;s;l&s nzvlng i e x e r  chzn 'LO ~23:s in ;he dorsal :'in iexcizces r=: ;! inn:  . . . , .  . - ,  -. 
s t ronq  . C ~ P C ~  on jaws and :or.r:s ~exc:,<:c.i ci::?s 3 : ~  :r:::ai:s:,~_i~: .r.=-:r 
caec2 ~excicdes  smeits.  f2n i iy  Osr;:ericze~: a:: asii?lr:.- process or  scaly 2F;eCti=xs 
above peivic iin (F iz .  1'. No. 1;): an zci?ose finkycioid sc!es:  ugper jaw i o r z e d  
by both ?rec..-i!lar:. and .. ~- .c : : l - - . -  -- .. -., ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -1. 

Base of anal fin s i lor ter  than Ionyest r2:: (Fig. Si .  ,4221 rays usually 9 to  12 irzrely 
8 o r  13). Giii rakers  nor=-I!). f e ~ v e r  than 3 on iirst gill arc:? (Fig. 3).  Dorsal 

la fin oi  1arz.r juveniies o i  some species with sever21 oiaciish spots. 
CH--,S. TXOL'TS. XTLXXTIC S.IL!vION. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Not in this  key. 

Base of anal fin [o~zger t han  longest ray  iFi2. 5). ~ n a ' l  rays usually 13 to 17 IrzreIy 
12. 18. or  19). Gill r ake r s  norrr,a!ly 20 to 40 on firs: '%I1 arch (rarely 19). Dorsal 

l b  fin of larger juveniles lack blackish spots  but  tip ot iin'may-be blackish. 
9 PACIFIC SXLlION-genus Oncorityrtcirus.. ........................................ .-. 

Combixation ofi AVO p a r r  marks  on sides and no prominent speckiinss on back of 
presmolt juveniles. Usually no meIamphores on anaI and adipose fins; ii rneiano- 

'Za phores present. they a r e  few and very  smail, and i f  on adipose, are  rescricred to 
its posterior. f ree edge. 

PINK [HL'AIPBXCE;) SXLJION-0. gorbuschs. ............................ .Plate  1. 

Generai development-similar to  chum salmon in that yolk sac may not 'disappear 
until juvenile is more than  34 mm FL. af te r  which deve!opment toward srnolt 
shape  and coloration is rapid. When less than 30 mm FL, this species is sirniiar 
t o  chum saimon in being more  t e r e t e  than the  sockeye, chinook. and coho saIm- 
on: body depth iminediately before dorsal fin usuaIIy more than 1.3. tirzes head 
len-qh. . . 

Parr rnzrks-On!y species of saimon Iackinq p s r r  marks in the presmolt juveniie. 
Colorarion of body-Preserved m a t e n d - I n  juveniIes less than 40 rnm FL. back 

is dark  to Izteral line and  ventral half of body Iight when bicoIored: dorsal third 
., . of body is darkest.'sides Iighter. ventrzl third I i g h t e s ~  iusudIy milky-tvhics o r  - 

silvery) when tricolored. Few o r  no melanophores on lower sides and belly. 
In juveniles more than 40 n m  FL. bicolored or.tricoIored condition is norrn311~- 
not evident. the da rk  back fightenin:: gradually dotvnward to the very tiqnt 
belly. Liring specimens-Dorsal half of body bright bluish o r  greenish with 
much siIvery reflection: ventrai half miIky or  silvery-white. 

Fins-Anal and dorsal fics a v e r a 5 n q  srnalier than in chum saImon: these iins 
in this species and in chum saIrnon distinctly smalIer than in sockeye. chinook. 
o r  coho salmon. In specimens less than 40 mm FL the Ionzest anal ray. when 
measured into head l e n ~ h .  extends from tip of snout to about center oi eye: 
in la rzer  prcsmolc juveniles. this n e a s u r e n c n t  e x t c ~ d s  from tip of snout to 
anterior ha11 of eyP. .And rays usu:illy 14 to 16 lestremes 13 to 171. Dt~~.\.:ii I;',, 

has ieiv >prcklInzs and onl). a slicht cendcnq  toward a tiark ancc'rinr ec!ze in ... 
~uven i l c i  less than A 0  mm FL: over  20 n m .  blackish anrciior e d r e  I l c c o ~ e - ;  ?ro-  
nounced and tip of f i n  dusk;.. C.lilOal jin has speckiinr: confined to h s s l  half  

.. in juvenlk j  less than j0 mm: tr.itfl inc;cnsin< [enzrh of jucenilcs. ipc.cS!in<% 
aPPe:lr ,?Ion:: rws. a n d  in Ia rce  p re smol t  j uven i l e j  I O I , ? ~  tent1 Lo I l 2cn rnc  
blackisi~. 
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Plate I.- P ink sa lmon.  
a- 
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-. . . .  Giil r-ksrs [ see  : ::. :I -3:2~.-2n :o i91;--30n . .,,.. oil 3vC)ma- ,!,,,. , - - -  ..... ,. I 4  :a :? ,~r. :f~ii.c-r-.-. r.:::i 
. . , . u s x i i y  rz:;:?7 ser::.?e:. 'fT czd 2: ,e:::r?r..c?j 5 2 - n ~  : j z i :  ~ z k r ? ~ ~  3irf?,[:?~ 2z:i 

rx:^.?f !01i:; Z O S i  si;nii:r in size and r,c-ber :o socks!.-e j a i ~ o n  bc: i k ~ r r 2 r  
and usualIy fewer (r.or==ily le.5 thzn 211. 

Pyloric csecs-L'sua!Iy 130 :o 105 i e x c r e ~ e s  93 to '22:);  slerder  2r.d r3!h?r ion.=: 
diiier suiiiciencl;. in nurzbers i r o n  coho anu sockeye sairzqn. which have :'e:r,er 

,. . . . .  . . . . . . . .  8' . .. thzn 100. :o be x aisc:ncL 2:c in sg*.::::: :uen::i:czi:on. 
Branchioscegsl rxys- Usuall:,. 11 to 14 (rare!y 10 o r  1Si; aversze n u ~ b e r  less thzn 

, .  . in o ther  species. almos: ir,vzri=bl:: !+j5 than  i:: c:?ir.ook sa!zon ,  n.ii:cn ;suz.i!y 
h3s 15 to 18 Irare!y 11). . . . .  Scales in IateraI line-;tiore : k n  l7Q. =ore t k a ~  in any other oi the P2c:::c _;a!=- . . on: lateral line scx!e councs may be obtained ur.der mazniiicarion in spec:zens .' 

longer thxn 60 m n  FL. 
Hxbits-Shortest liie span of any species. between 18:rr,o,and .2 yr. Only a c o n -  

paratively small proportion of adults make extended r n i k z ~ i o n  in fresh water.  
Majoricy spawn in fresh waters  within a shorc distancgof bc?&ish water or  in 
intercidaI waters. &[any youn: en ter  brackish or  salt waters  wichin a fels hours 
o r  days  a f t e r  emerginq from redds, 2nd comparatively few are  found in fresh 
wa te r  when more than 13 rnm FL. 

Combi~ration of: Both par r  marks  on siaes'ynd da rk  spottinas on back usually obvious 
in livinz, presinoIt juveniIes and always in preserved specimens under masniii- 
cation (may  be faint in fishes from turbid waters) ;  par r  marks become faint and 
disappear as juvenile assumes smolt coIoration .................................. .3. 

~ \ ~ o  melanophores normally present  on adipose and anal fins of presmolt juve~i les .  
o r  if present.  few and qui te  small. P a r r  marks occupy a larger a rea  above laceral 
line than below it. a n d  in some specimens anter ior  parr  mar!=. may he alrzost 
entirely above the Iateral Iine. 

CHUbI XSD SOCKZYE SXLJIOS ................................................ -4.  

blelanophores nornai1y obvious on adipose fin in livinq specimens and always in pre- .. 
" served specimens under magi i ica t ion  [may be i~dist inct- in juveniles irom siicy - 

3b waters). .Anteriormost pa r r  marks  appear  co occupy a$ Iarze lor almost as Iarze, 
an  area belois- lateral line as above it: thesc par r  h a r k s  a r e  usuaIIy Iar:~. Ion:, 
and wide. 

CHISOOE; AXD COHO SXLlIOS-.  -5- ............................................... 
Corrtbilt:rtiolc oj: Gill rakers 19 to 26 (averace 23). not2bIy fewer and msch sllorcer 

. than in sockeye salmon. which have more than 28. SormalIy no melanophores on 
adipose and anal fins. Anterior squarish (quadrate) p t r r  marks situated a ln tx t  
o r  entirclg allovc lateral Iine in spec ineni  le is  than 30 rnrn FL: in presrnolt ju- 

. venilcs more thxn 30 mn FL. anter ior  a r r  marks teed to be Ionz 2nd very n x r o ~ r  
and sorr,etirnes may exccnd :veil beloiv latcrrd Iinc. 

CIIL'JI mom S x L J i o s - 0 .  kct;l. . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Gcncrnl cleveluprncnc - S i r n i I ; ~ r ~ o  pink salmon in chn: yolk 5ac *:I!- noc d i s s ~ p t i a r  
.. until juvenile is more than 31 m;;l FL..aiter ~vhich develoomcnt tonxr t l  srnolt 

shape is rai~ici. .dlso similar t ~ ' ~ i n k  salmon in bein: r;lorc tercte ~ ~ v h c n  i c ~  rhan 
50 rnm FL) ~11:tn tlrc soc.kc!-c. cilinoc,k. nntl coho s;~[;nc,n: lrncly (1c;lrh irnmc.(lIntcl:,- 
beiurc tlor..;;~I f in  usu:iIIy 1.5 co 1.8 t i ; ~ . c j  hc:~cI Icn:!:,. 
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PI- ---.-- . . -- "-. . ...-...= :n s?eci--er.s Iezs t5:n 30 -: : L ::s .:or2 Y.. ill.... :-.2- .l.r.ti.rior ---- ------ 
. . . 7 ,  , . sqxzr:s;1 i q z ~ ~ ; ~ : ~ l  = n a  do :oc 2.u:ar.d quiz2 20 !:.- ne!o\v k:?r:i .:Re x in sock- - - . , 

eye  sai.r.on: ir: :?s;?.cir, juvsniiss =or? c k r :  33 cm r L. jar: ~ 2 : ~ s  :?RC :3 312- 

corne !onqcr z n a  =ore nzr;Z7.v thzx in socs-e salrzon. ar.c s0r.e c e ~ c  to ex:er.c -. 
well below l a~e rz !  1ir.e. . .  . . . . . 

Coiorscion r,: ~ ~ , . ; - . ~ r - < ~ e r : . ~ t r '  :;:J:=:-.- .,. - Dorsai ::age si;i;e usu=iI:: grtalr.:. 
C' - some t i ze s  a series oi Siocc:?es in Juveniies !ess z2n  30 rr,h r L. Secorzir.~ I-ir.: 

o r  disa;e3rir.:: in preszoic  juveniles more than 30 rnx FL; 3 p r o n i ~ e r . ~  i rreq-  
ular rotT; oi spot i  and bic:c?ir.:s betl.':eer, dorsal ridce and upper edqt  of 2ar: 
marks. these usually moic a i s ~ i n c :  in s u e c i r , e ~ s  between 34 aria 50 m z .  o i ~ s n  
fadin4 or diszgpezrinq in I n r ~ e r  juveniles. Li~' ing specirne7ls - 3larkir .q~ m2y 
be obscured by greenish o r  bluish overczst oi  dorsal half oi body and ~vh!:ish o r  . 

silverish sheen oi ventrzi  half. 
Fins- Anal and dorsal fins smzll. averc lq in~ sli.qhtly larger  in size than those of 

pink salmon and averaging considerably smaller in'height-and area thar, chose 
of sockeye salmon. L e n g h  o i  !on.zesc anal ray ,  when -meaiiur.~d from snouc to 
eye,  reaches to, o r  almost to, cen ter  oi eye: in  sockeye salmon this rneasurernenL 
usually extends well beyond center  of eye. Anal rays usunIly 13 or 14 (excremes 
13 to 17). Dorsal fin has few o r  no d i s ~ i n c t  spoctings in specimens less than 50 
m m  FL: in larger  presmolt j u v e n i l e ~ a  dusky  spot develops on tip. Caudal f in 
has faint spots  largely confined to  basal half in juveniles less than 30 mm FL: 
in Iarger juveniles lobes become blackish. 

Gill rakers  (see Fig. 4)-Seven to twelve on upper  limb. 12 to 19 on lower. total 
usually ran,ging between 20 and 25 (ex t remes  19 to 30); rakers bIunt and shorc. 
in sharp  contrast t o  thinner ,  longer, and more numerous rakers .o i  sockeye 
saIrnon. which has 30 to 39. 

Pyloric caeca-Usually 160 t o  185 (extremes 140 to 249): differ 'suiiicient!~ in 
numbers  from sockeye and coho salmon. which usually have, fewer than 100. 
t o  be an aid in specific identiiicarion. . . . .  - 

Branchiostegai rags-Usually 13 o r  14 (extremes 12 to 16): of v d u e  prinzriiy in 
separat inz this species from c5inook salmon. which generally hi& more thzn 15. 

Scales in IateraI line-Bec~veen 125 and 135; of vaIue chiefly in separating this 
species from pink salmon, .. . Habits-Life span usually 3 to  3 yr, for inajority, 1 yr. some less than 3 yr. Jacks 
may occur. 3Iajority spa\vn in fresh tvacers only a comparatively short disrance 
from brackish weer o r  in intertidal waters. JIany younq enter  brackish or salt  
waters  very shortly a f te r  e m e r 5 n g  from redd. and few juveniles are  f0ur.J in 
fresh waters  when more than  15 rnn FL. 

Combi?ratio~l Gill rzkers  30 to 39 (averace 36): notably more numerous. l o n ~ e r .  
and more stender than in chum salmon. whicn have fewer than 27. Sor;nally no 

. meIanophorcs on adipoze and snaI [ins. Anterior parr marks more r e c ~ a n s l a r  
4b than squarish in outline in specimens less than 45 mm FL and somecines es tend  

as much as s third to a haif below lateral l i ~ ~ e :  these oblonc p ~ r r  rnnr!-rs tenti  to  
shorten in presmolt juveniles more than 50 mrn FL and to be mostly above later31 
line. c - - - 

SOCKEYE I R E D )  SXLI[OS - n. ,rcyk;1. . . . . . ; . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . P I ~ L G  3. - Generzl deveiopncnt-Yoik s;c usually disappears. excepc for trace, betore ju- 
t .  :. vc.llilc5 rc::c!i :I0 Inm FL. U u t i Y  t l c c ~ c r  ; v t l  spccics murc >l;~l~->itlcrl in  dl! prc-  

smolt IrngtIis Ll1:~n in rhtrn 3ntl [ , ink  salmons-l,otl>* t l cp~h  irr,nctii:iccly I~c iorc  

I dorsal fin i15unily less than 1.3 cirne3 he:ltl Icnzth. 
,, Par r  marks -See *-c.oI~,~,;I,;,I;o,I ,!I.,+ ; L ~ ~ O V C .  



Appendix A .  (page 13 of 25) 



Appendix A.  (page 14 of 25) 

- 3 . . . ,  Coior::ion 01 30dy -? ! ,~s~ ; - : ' r r i  : J I ; I I C : - : : ~ L  - DOT:,! T:C;P US.;:!!:. C~J.C.!:!~~ 2 e T j L ' j  
. .  . - oi  -ore or  ! n ~ j  t::i::ZC: SC:S . -  1.. = , e ~ :  .- . * -on ...,.. s : ~ S S  :h-n :;.? r.m : ". neczr.::: - o r e  - - -. coni!cenc in %.Lei hers.-een 40 anti ;J ZT.,~ i L and s o r r r . i z e i  rnrrz:::  in:^ 2 . . dusky Snr: in ;lrcs;?lol: i:i.:?niirs over  $8 mrx FL. spots or  bars ~ 2 : ;  cis:3ge?r; 

7 , . ,  after  ivnich n series oi rouzdisn spocs Secome nppnrzn: i!n nop.n slcez of. anc! 
. . adjacrnc LO. uorsz!  rid',^^^. ei?ec:-ily th:: por:ion behind dorsai lin: in aud i~ ion  - - *-- to these ~ ; l o t ~ .  iz i i p + + =  ,:::r~knn i3.5 r n 3  : L. =ocher loh:itucir.~i ro\v oi  spocs 

develops between dorsal r idze and upper  haives oi parr i n ~ r k s .  Li~.ii:g si;zc:'- 
nrc~ts -Llnrk in~s  rnzy be obscxre i  by zret.r,is'n or  bicish ovsrc-s: o i  dorsxi 
half of bod;. and ivhicish or  silverish sheen oi ventral haif. 

Fins-Anal and dorszl iins averase  Iarr_r~r in heixht and area than in chum and 
pink salmon. L e n z ~ h  of Ionzest anal r2y, :vhen mensureti from snout to.'eye. 
reaches usunlly from snout  to beyond center  oi  eye. Anal rays usually 14 to 16 
(extremes 13 to Iti). Dorsnlfi7r normdly  has few. o r  no discincc specklines in 
specimens less than ti0 m n  FL; a r a the r  faint dorsa1.spo~ deve!ops in larner  
presmolt juveniles in upper  portion of fin. the fin beini.'bdrdered on its free 
ed.ces with tvhirish ( s ee  lowest t i c r e ,  P l ~ t e  3) .  Caudal ji'n has iew sgecklinrs 
on basal half, the lobes havina few o r  no melanophores, even in r a ~ h e r  large 
juveniles. 

Gill rakers  (see Fig. 4) -Ttvelve to siyteon on upper  limb, 18 to 23 on lower, total 
usually ranging between 32 and-3'i 'textremes 30 to 39); rakers lony and s l e ~ d e r .  
averaginq longer than in any o ther  species, in sharp contrast to iewer, blunter 
rakers  of chum salmon. which has 19 t o  30. 

Pyloric caeca-Usually 65 to 95 (ex t remes  45 to 115); usually considerably fewer 
than in pink, chum, and chinook salmon. and avera,rrin.c more  than in coho 
salmon. 

Brnnchiostegal rays-Usually 13 to 15 (extremes 11 to 16): of value chlei1;- iri 
separatin: this species from chinook salmon. which avern:e:more. 

Scales in lateral line-Between 123 and 1-40; oi value chieily in separtitin~: this 
species from pink salmon. which has a h isher  number. 

Habits-Life span usualIy 4 o r  5 j-r, some oniy 3. Jacks rcay occ-r. ?,Iajorit:: o i  
individuals high!y m i ~ a s o r y .  AduIts usuaI1y spawn in s t r e a m  tri3rrxry to  
lakes; a small minority spawn in s t reams without 3 lake. in Iake outlets. o r  on 
Iake beaches. After risinq from redd. younq move do-wnstream rarher rzpidIy 
to  a lake. rcmaininq usualIy 1. sornctimcs 2. and rare!. 3 y r  in fresh Jvacer be- 
fore enterinq brackish o r  saIt water. 

Contbittstion of: SIeIanophores on adipose fin usually most cuze rous  on ~ 0 ~ : e i i o r  
half and generaIIy forming 3 dark  border  (see Plate 11; anterior half of adipose 
with few nelanophores o r  none. .Anal fin with f 2 ~  melanopbores or  ncne. but x h e n  
m e l ~ n o ~ h o r c s  are present. oiren qxi te  larze. Tip oi dorsal fill and lobes ol c :~ud;~I  

- f i n  darker  in iarzer presmolc juveniles. 

C ~ f I S O O K  I I < I S G I  SALllOS -0. ~ . ~ l r ; r r t . ! , l s c . l r ; r .  . . . . . . . . . . . . . . . . . . . . . . . . . . 
Ccncrnl clcvcloprn~mt -Yolk sac usu:tily clisnpocnrs or is reducctf to a t r x c  heiorc 

j11\.r.11iit-5 I Y Y I ~ I I  ::>n FL. I',otly 11cc;lc.r : ~ l r t l  zi~ccic.; more 5l:ril-.-irlcc!, i l l  :::! jlrc- 
.. ~ . ; m [ l l t  ic!l:r!l..; t11::n in :tntI [)ink ..;:~l~n[,n: tlutly tlcpr!~ imr;,ctli;tic!!- Ilvic,rc 

(10[.5:d t i 1 1  il3u::Ily less t h ; ! ~  1.5 ~ i n ~ c s  1 1 ~ : i c I  1cn:th ir:~n<c 1.1 Lu 1.:). 
.. Pal-r m:irks - : \ l~nc~si inv;~ri:~l,ly rctr;:ny,.ul;ir ;inti Ion: vcr:ic:~I!).: n::r!;.; u..;u;il!;. 

s i t t ~ : ~ i ~ ~ d  ~ ~ t ~ i i i t l i . - [ : ~ t ~ ~  o i l  L1;lc;l 5iclc ()i l;:[t~t-:~l line: [!;trk 1):t1-r m:As :IR(I uthcr  
lll~trkit~z..; C ~ J I I L ~ : I S ~  s l l : ~ ~ - ~ ~ l ~ .  ] i<! \~~, :*  I ~ : ~ ~ ~ S ~ : * I I ~ I R ~ I  01' l ~ ~ t l y  i11  -on;', ! iv i ,~q  :ind 
11105t \ I I . L ? L ~ I * \ ' L Y ~  .-~>cyilllc~ls. 
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3 ,  Coiorz:i3:: oi !lati:: - r3~.r,~i.!.!*c~i :tr;:c~.:-i;li- Z;:ck:r~c::c! :910r o i  3oti:: ~ ~ ~ r . c r ~ i : y  
. . muc5 !izh:cr :h?.z bo(i:*- C O I G ~  u i  w k o  s z i r g z .  xsuzil:: CORL~ZS: :~ :  :?zr;iy ,:::c.? 

d z rk  dorszl s:ri?e o r  spoc:i::z. pzrr r;..;1r!::s. 2nd ?roc inenr  t o r z ~ i  jsot~i:::;; 
7 . .  . .  . , . .  

b l a ~ : i ~ ~ i :  b x x i  :IS;T:LP iiori:! T:C:C' U S U ~ ~ I '  boid and u n l ~ r o k n  .in ~ p e c i ~ ? & i  
less thzn $0 zrn FL ar.d es?ec.:Iz!I:,- on ricze before dors:,i fin: iz !arz?r ju4.-eniies 
dorsal band o i ~ e n  'urcnss u? into serie3 oi i?ocs. disagge3ri::z in iareer  pre- 

-5 ,. . 
srnolts ::s ocher s ~ o t ~ i n < i  on dorsal >:if of hotly Secorne =ore cumerous 2r.c riis- 
tinct: sportings bec:s.een dorsal ridzo azd  27.r marks zbsent In iiskes leis  ~22.1 
35 m n  f i. d e v e l o g i n ~  r-,?idly therpaiter into many 1 a r ~ e  2nd  mail S ~ O C ~  and 
incrensinr in numbers a s  juveniies appronc5 i;noIt staze. Licinrl ~ e c i n t e i t s -  
P a r r  mzrki  acd o the r  markinzs  =a:; be obscured by bl~ish-sii:~erj. coior a i  dor-  
sa1 half of body and si lvery sheen of ventrzl hzif. 

Fins-Anal and dorsal fins a v e r a q i n  cons ider~biy  larzer in are2 than those of :he 
chum and pink salmon ar.d slightly Iarzer  than in the  sockeye salrzon: 1ens:h 
of lor.,~es: an31 rays. when measured into head Ien.gb. rezchinz from snout tip 
to  beyond posterior edqe  of  pupil and sometimes beyonapbsterior edqe oi  eye: 
distal edge o i  anal slizhcly ialcace in specimens more ~ha 'n  40 rnm FL buc aS:er- 
aging less r'zlczte than  does t h e  free e d ~ e  oi  the anal of the coho salrzon. .Anal 
r ays  13 to 19, averagina  hiaher  in number than in any other species. Dorsal 
fiTL in younx less than 60 mm FL mually has few or no distinct spot t ing .  a black- 
ish spot  deve1opina in t h e  uppe r  portion of the fin as the juveniIes approach 
t h e  smoIt s tane  (see P l a t e  4 ) .  Caz td~ l j in  h'as comparatively few me!anophores 
r a the r  generally dis tr ibuted in the., smaIIer individuals, the lobes darkenina 
as the  fishes approach t h e  presmolt stage. 

GiIl rakers  [see Fig. 4) -Seven to  twelve on upper limb. 10 to 16 on Iotrer. total 
usually r a n . ~ n g  bet:t-een 20 and 35 (extremes 19 to '28); rakers i'norc and simliar 
in size and number  to chum and coho salmon. 

Pyloric caeca-Usually 240 t o  IS5 Iex:renes 90 to 240): of value in sepsrst inx chis 
species from coho salmon. which normally hru f e w r  than 83. 

Branchiosceg~l  rays-L'sually 16 to 18 [ex t remes  13 to 19): nv&x,.e number grext-  
. . er than in any  ocher species. 

Scales in later21 line-Between 132 and 133: usually of most value in se?aratin=. 
this specics from pink salmon. 

Habits-Life span 3 to 8 yr, usually 4 to 6. Jacks nay occur. .A portion oi  zke j~ 
veniles enter  salt  water  durinq' first  yea r  oi 1ife:'remaintler s i 2 ~  in fresh v.-acers 
more  than 1 y r  bu t  rtlreiy 2 yr. JuveniIes of presmolt s taxe Iocnii ix fresh -.va- 
t e r s  ivl-hen a s  lonq .as 150 mn FL. 

Contbiiatiotr o j :  .\Ielanop'nores usunlIy numerous and rather  evenly dis:ri!)utcd on 
adipose iin; occ3sion~lty in I a r ~ e r  ju\*eniIcs. posterior or f ree  ctlec may be (i:ir!ier 
than remainder. tllerebl; resemblir,g s o m e w h n ~  mcl~nophore  tiistril~ution on ntli- 
pose of  chicook salmon. XnaI fin in specirncns 1nr:er t Inn 3Q m n  FL more fa1c:~cc 
and anterior cip more pronour,cctI [!,an in ocher species. includinz chino112 5:lImun: 
in a11 esccpt srnAlest specimens. :Interior or  Icnc!inc eclze of sn:d iin i:; u.hirish. 

. . . .. with 2 dark b s r  parxiIcI axti ;,osccrior :u i c :  rcrn::~nlc-. l~ostcritrr ;rnr:ior~ 1 1 1  i ~ n  
"- USU~!!.  :~l)unti;~nc!!: sptyk[et[ u.itf1 rr.~[;lnoj~I:orcs csccpc ior. t l i > t ; i l  ;111[l j l l ) i t l * ~ . i l l t .  

edges (see  Pi;~!e 31. - 
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. . .  .. . smolt !er.<t.".s :h::: in c . , : ~  ::,r, 3::s SF.:-or.: :loci:: f i ~ ' ~ : ?  i:r~'::z:?i:: 5 e j z c  
., , dorsai ; i ~  us. . . . , I t .  u-..: ! ~ Z S  :!::x i .5 ~ i z e s  . ze22 , I  .??.z:~ ir=::e 0.2 L O  :.:I. 

Parr marks- Accenor par, "zrk3 ziivayi Iar:. and Ion: y.-erriczily. :heir -??,or . , .  . and lower ezas  more rounded than r e c t x r ~ i a r - s h a g e d  gar r  "x i s  or cz:;loos 
salmon: n x k s  usu:lI:; s i : c ~ t ~ d  equidis:=n: or. e2ch side oi  ! ? : c T ~  IIze: US~L;~!!:; 
Iess concrzs: bec~veen color oi gar:. ii1zrk3 a ~ c  bod; t+n in chinook sal-or,. - 

Coiorxion oi  h o d y - P r e s e r e d  rnatzn'al-In ail hut  srr.=l!es: s-,ccir.er.s. tor.::::: 
between all body marks and b a c k r o u n d  color oi  body is not 3s pronou:cpd 2s 
in other  species: dark bar  a ! o n ~  dorsal rid:e usuail:; dis:lnct and ur.3:okt.n in 
jc~:eni!es less t k n  50 nl-n CL. bre2i-:inrrl~p into spots or disappear in^ in larzer  
specizens:  back spotcings on both s ides oC dorsal ridge usually promjzenc in 
all except smallest specimens: spots  between par r  m x k s  oiten e!or,cate and 
extendin: do\vnward between them. soraetimes to lateral line (see hoctorn iia- 
ure.  Plate 5 ) ;  spots  on dorsal half of body oilen increase in number and/or de- 
crease in size a s  individuz!~ approach smolt i t s t ie .  .Lir(.ing spednzens-Par? 
marks and ocher body markincs r , ay  be obscured by dark' coloration of body o r  
by bluish sheen. 

Fins-Anal and adipose fins described under  "Combillation oj"(this sectioni. .An21 
n y s  usually 13 o r  14 (extremes 13 to 16). Dorsal jin has cornparadvely few 
melanophores scattered over  i t i n  smallest specimens: in those more than 32 
m m  FL the  number  of me!anophores increases, especially on o r  adjacent to an- 
ter ior  or  leading edge: this results in a dark  bar  along the anterior edge behind 
which melanophores a r e  ra ther  evenly distributed: zs fishes approach presmolt 
stage. a white  anter ior  (or  leadinz) edge  and a whitish tip develops, followed 
by a dark  parallel bar  ( see  bottom figure. Plate 5 ) .  Caucial JGZ has rtc5er even 
distribution of melanophores alona rays  in a11 except smallest young, this in- 
creasing in color intensity and number  as  fish increases in.sizc. 

GiII rakers  ( see  Fig. 3) -Eight to thir teen on upper limb. 9' to 14 on lower. tot21 
number  usually ranging between 19 and 27 (extremes 18 to 27): rakers shorc 
and ra ther  similar in size and number  to  churn and chinook salmon., 

Pyloric caec3--Usua!lp 30 to 83  (extremes 15 to 114): of value in separxinr: this 
species from chinook. pink. and chum salmon. which normally have more than . 
100. - 

Bmnchiosteaal rays-Usually I:! o r  I4 lextrcmes 13 tb 15): averaye nurz'ner less 
- 

than in chinook salmon. which normzily ba s  13 o r  more. 
Scales in lateral line-Between I20 and 140 (averaqe 198): usually aver;l\+nc 

fewer than in any  ocher species. 
H ~ b i t s - L i f e  spzn 2 to 1 yr. Jacks may occcr. IIajority appezr to sgend 1 or  2 y r  

in fresh waters.  3 few 3 yr. Some juveniies in presmoit s tage a re  found in fresh 
waters  when lZ0 rnm FL. 
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, . .. 
c i s  I -4 I ! L ? s ~ I ~ ,  il~!I:<2. r-,y!eis si:xc:nre 

s i t u x e d  on dorsal i idgp  between d o r s I  3 rd  
caudal fins (Fiy. I. No. ti). . 

I I T h e  fin sic.;xsd mediaily and i m z e -  
diateiy behind vent bec~zeen posterior end oi 
abdomen and mcerior  end of czud?I pedcricle 
(Fig. 1. No. 16). 

Arillrzl-y proccss or  scz!? An nccessgr:,. ei-i!^r?+ . . 
E t 2 . ~  ,::-int.C LO tipper oi' L,?:dr:~r 5 2 ~ 2  G: 

pelvic fin IF~LT. I. XO. 14). -' 

Gill opcni>lg Openina bets-een opcrc!e o r  gil! 
cover and side of head. 

B ~ . ~ ~ ~ c h i o s t e , q a i s  or branciriostegal r ays  Elon- 
gated bones arranged fanwise within branchi- 
ostegal membranes, situated on ventral edge 
of gill covers (Fig. 6). 

Caudal fin Terminal  or  tail fin of fishes (Fig. 
1, No. I?). 

Caudal peduncle Tha t  region of body bet&& 
base of posterior ray of anal fin and base oi  
caudaI fin (Fig. I, No. 111. 

C~tromcrtophores Color cells which unde r  con- 
trol of sympathet ic  nervous system can be 
al tered in shape, producing color changes. 

Cycloid scales Smooth-edged scales of soft- 
rayed  fishes having an evenly eurved posterior 
border  devoid of minute spines. 

Dorsal fin I n  salmons. a single fin composed 
of rayss i tua ted  dorsaIIy on body approxirnzceiy 
h d f w a y  between head and tail (Fig. 1.30.4). 

Dorsal n'dge Apex o r  dorsal junction of le i t  and 
r ight6ides of body: dorsal and adipose fins are 
situated on this ridqe IFiq. 1. So. 3-61. 

Dorsal stn'pe A band on dorsal r i d ~ e  which is 
lighter o r  darker  than adjacent areas. 

Falcate Curved like a sickle; a fin is falcate 
when its dis:al edge is concave. havinz mididdIc 
rays shor te r  than anterior and usuaily pos- 
ter ior  rays. 

Filuutcnts S e e  ~ / i l l ] i%t~nc~~ts .  
Fork lcrcqtl~ Distance in a straicht  tine from 

antcriorrnost part  of  tip ol upper  jaw or  qnout 
of juvcniIc sdrnons to apex .c? a n ~ l e  protirlcct[ 
by L1r.O 1oIltr~ ot c:luda! [in ~ F i y .  1. SO. 1). . . . . 

G;I( i ~ t . ~ l i  Brnnchi :~I  skelcton n.hic!l contains 
gill rakers ant1 xi11 fil;lmc.ntj. o r  I s m c l l ; ~ e  

. (Fit. 2 ) .  
Gill c.oc.c,: IJIJ,.I.~./~.. 01. r~l,t~-c-itl~rrir Lnr-c. vc:.!. 

flat. thin 1)oncj on e a c ! ~  side oi hear1 \vhich 
I 

-. . .  . 
cover ziils ( s ee  : ::. :?. :vr,:c:. 5zs the n = j o r  
?or:i,;r, 3i :hi? :ilI ~3' :s t  :?IT.~\:.:!~I. 

.., - Giii j l iamc:: f j -  i [ ~ : n e ! ! : d ~  ;.!exec! iolds oi  :Xin, 
. . .  ncz::; scgpiied wich 3rocd i.esseli; a t t ~ c n e d  

to  posterior edze oi giI1 arch I Fiq. 3. S o .  3,.  
Giil rakers P:olec'-iocs on tn:erior edge oi l i r s ~  

~iI-..?rch (Fi:. 5. No. 11. 
. . 

i - I ~ 3 ~ ! e n q t h  3istance in 1 sc:2:42: lice f ro= 
anteriorziosL par: o i  upper jaw or  snout to 
posterior m r x i n  of o?erc!e iFi:. 1, No. 2) .  

zr,...,u::-/ . . . . 
-->.- ca::.?:?x 2 ;  . ..-- "::cc<! :cc ::.:-.i :>c:: .- 

of l a ~ ~  few vercebrze which support czcd::i 
fins in certain fishes. 

Jack Precocious male salmon which spawn aicer 
spending &,year. o r  two less in the  ocean char, 
the  majorit?' otindividuaIs; they are  notzbly . . 
smaller than ave'rage sizs oi  spztvning mz!ss 
of their species. 

Jut.e~iilr As used here, a salmon between 23 and 
110 mm FL which has not entered srnoIt s tage.  

Lamelfae S e e  giil filaments. 
Lateral line A line formed by a series of sen-  

sory tubes and pores extending along sides 
from head to  tail (Fig. 1, No. 10). . - 

Latcrrzl Lize scale count A count of pored scales 
from first  s a l e  on body behind head poste- 
riorly to above hypural. 

11iefi~nmpltorc.s Chromatophorcs with dark  o r  
black p i m e n t .  . . 

Pam t n a ~ - k s  Squarfsh or oblone blotches o r  
pizrnented a r e s  alonz sides of presnolt  saimo- 
nids (Fiz 1. No. 9). 

Pectoral ]'ins Anterior or  uppe rzos t  of pairgd 
fins of fishctl. one on each side o i  Lre;lst i m r e -  
diarciy behind head [Fix. I. So. 131. 

Pel~aic ;ins A ventral pair of fins. ahrinr=.ir..:I 
in salmonids (Fix. L. Yo. 151. 

Postdorsal nii.qe That portion of dorsal r idzc  
behind dorsal fin [Fig. I. So .  5 ) .  

Predo~-snf rirf .r/c/c That  portion ol tlorssl ridqe 
before dorsal fin [Fix. 1. So.  21. 

Prcsntnlt X juvenile salmon tvich par r  marks: 
in pink salrnun. which lack parr  marks. tie- 
rn3rc:~tion I~c t t reen  :; j)rcsnolt :~nti smolt is 
sli:ht. t i iifcrinr: c h i c i ! ~  i n  I ; ~c t c r ' s  m o r e  
:tcIttlt sha ;~c .  

' I  J ! Opcnin: iri irih oi t.yc I)>- ivhic,? 
!i:;ht rc:\chcs retin::. I t  is c i r c l a r  in lishcs / F i r .  
1. So .  7) .  

I ;  1 :  Fi~i:,.c!*!ikc tlii.ci-tic:ll::, u.-;u::ll:,. 
.:l:ln~li~l:~r. it.l~icA O I ~ C ! I  iR:o ~ l i . ~ . ~ r , : : : r y  c:ic::l 
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. . 
of zosc. fishes ac junc:ioz ~i s:o~=:h 2r.a :n- 

. . . . -. - te5::ze : z  rez:on 01 2y:orxs tr ::. ,. So.  3. 
R2i:ers See giil rakers. 
Recd E-uczva~ion o r  nest mzde by a sp~:.;xiz7 

salmon. . . R x d i m e n r ~ r /  Ver;. sr;,t!l 2r.d 303::~ :orzx.i .  
pertainin7 here chieEIy to snailes: giil rakers  
and anal rays (Fig. 5. "0"). 

S l ~ b - s i d e d  When depth of body, r z e ~ s u r e d  5,- 
fore d o r s ~ l  fin. is consideraSly . r c z t e r  th2: 
width of body. 

Smolt  As used here. z younq saImon which has 
. lost its parr  marks. Pink and chum salmon irj. 

usuall;* go to the ocean within a few days o i  
emer,rring from the s treambed and  usually do 
not underno a visible chznge in norpholoqy 
o r  color in fresh water.  

Subad l i f t  An individual similar to an  adult  and 
approaching adulthood in age and size b u t  s:iII 
incapable of breedinq. 

T e r c t e  Nearly cylindrical in cross  section."and 
taperinz toward the front and rear .  
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Key to Field Identification of Anadromous Juvenile Sclrnonids 

t h e  Pacific Northwest 

ROEERT J. LIcCOXSELL and CEORGE E. SXYDER 
National 3lari11e Flsllecies Service 

Nortll~x-est Fisheries Center 
2725 3'Iont!nke E o ~ i l e n r d  East  

Seattle, JYashington 95102 

ABSTRACT 

A key is presented with descriptive illustrations to he111 in fie!d identification 
cf live, juvenile salmonids in frcsll \x-aters of the Pacific North~rest .  Other juve- 
nile fish that  may be mistakeniy identified as  salmonids are included. 

Species identification of Iive, anadromous 
juvenile salil~onids is frequently a probIem to 
the  fie!d biologist. The purgbse of this key 
is  to list and illustrate the esternai character- 
istics \%-hich !\-ill e q e d i t e  fieid identiiic 3 t' ~ o n  
of juvenile salmonids in the Pacific North~vest. 

Five species of Pacific salmon (pink, chum, 
sockeye, chinook, and coho); four species of 
trout  (cutthroat, t r o x ~ n ,  Doily Varden, 'md 
rainLou- or  steelhead) ; and other juveniIe and 
adult fish ' that  may be mishken for snimon o r  
trout in fresh water are  described in this key. 

USE OF KEY 

native characteristics indicated by numbers in 
parentheses (numbers on the drawings corrzs- 
pond to numbers of statements in the ke:.-). 
Continue in this manner until the specimen is 
identified. Some externaI dlaracteristics a r e  
positive separating features (marked with as- 
terisk),  whereas o t h e n  a re  not. Therefore, two 
o r  more statements shouId be considered becare 
final rejection. If a precise identification E n -  
not  be made- using the c ~ t e r n a l  dlaracteristics 
--and the fish can be sacrificed, a positive ident- 
ification =n usuaiIy be made from intern21 
features (marked with double asterisks). X 
bibliography of keys that utilize more descri11- 
t i ~ e  internal chnracteristics is included in this 
11ager. 

The cllnr:~cleristics for identification ;use list- KEY 
ed in a series of :~Itel.n:~tive stittemcnts, some .- 

-. 
of ~vhicll :II-C il1ustr;ttcd. Tg use the key, cs- 1. (47) Adipose fin and scales p:.eseat. 
amino tile first stirtc!!lo~t; if al~p!ic:~lie, pro- (Fig. 1) 
cecd to t11c 11cst and continue to snccess i~e 2. (.IS) Fles!ly a!~pendag-e a t  bas? o f  pe!vic 
stntements until tile species is ide!~titied. If fins pl-esent. . 
a st:rten~el~t is not ;ty;)lic:tblc, puss to tllc :lltcr-. 3. (49) JIouth Inrpe, reaching a t  least to 

center of eye. 
' Esi~c'cinlly :iilult slnclt, fan:i~j; 0 .~111~ridzc.  Fami!:,. Snl!noilid2c. 

rl 
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Figure  1.-.A hypothetical salmonid showing esternai char~cter is t ics .  

4. (17) Anal fin higher than long, with 8 to 
12 develol~ed rays (Fig. 2A) 

5. (52) *Teeth on head and shaft of vomer. 
(Fig. SAj 

Genus Salmo G e n u s  O n c o r h y n c h u s  

Fifiure 2.-Anal fins: (:L) Trout, genus Snlnro;  (B) Pac i f ic  s;lInlon, genus O ~ t c o r k p , t c l r ~ t s .  Thc two drawings 
sllow tliiTcrcnces in s t ructure and fin r a y  count. ( S o t c  t h a t  the Icl~jith of thc anal fin is i t s  overal! bas-1 Icngth, 
and its height is that  t l ishnce from the origin of the An to the tip of the anterior lobe. In  coun:in~; fin rays, in- 
ciutlc only those which originate from the base a c J  tcrminatc a t  tile outer margin of the fin or a rc  half s long 
a s  [or g rea te r  than] the Iongost my.) 
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TONGi l  E 

SHAFT OF VCME.? 

GiLL ARCi-i 

Figure 2.-Locztion of ticntition in ( A )  thc roof 2nd (B) tlic floor of thc mouth of  sa!rnoniri Rshes. (Presence o r  
absence of teeth on thc vomcr o r  ton;SLc n a y  be detcr?.lincrl by use of L5c litc'c fingcr o r  a blunt instrument. The 
small hyoid tee& a t  thc base of the Lonrie  a r c  located bet!\-een the gill arches of  :ke 10\~c: jaw and a r c  diiScu!t 
to find.) 

(18) Dorsal fin with large dark spots. 
Trout 

. Genus Saltno 

(53) Adipose fin not orange; no row of 
pale round spots along lateral line. 

(12) *Small hyoid teeth a t  base of tongue. 
(Fig. 3B) 

(13) Not more tilan five parr  marks on 
mid-d~rsc! zkcnc? of dorscl fin. 

(14) SIaxilla~y reaching past posterior 
margin of eye. 

(15) Red or yello\vish hyoid mark under 
lower jaw. Tail usuaIly black spotted. 

Cutthroat trout 
lo 9 6 (Sdnzo chrk i )  

16. (20) Par r  marks aImost round. 
Rainbow or - 

steelhead trout 
(Sal71zo gairdn e r i )  

17. ( 4 )  Anal fin longer than high, with 13 
o r  more deveIoped rays. (Fig. 2B) 

18. (6) Dorsal fin without large dark spots, 
may be black tipped. . Pacific salmon 

Genus O?rcorh7~nchtts 

19. (20) No parr  marks. Fry  leave fresh 
water while small-approximately 
1.73 inches (45 mm) long. 

Pink salmon 
(0. gorbz~chcc) 

. - 
12. (8) *No teeth a t  base of tongue. - 
13. (9) Five to 10 pan-  mifrlts along mid-dor- 18 19 

sal ridge allend of dorsal fin. 
14. (10) 3laxillary sllort, not reaching past . . :... . . (  

posterior nlnrgin of eye. 
15. (11) No llyoid marl{ under lo\ver jaw. Few 

or  no sgok 011 tail. 
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20. ( 1 G )  P a r r  marks present as verticil bars  
o r  oval SPOCS. 

21. (30) Parr marks  short, estending, little, 
if ally. Le!ow la tex1 Iine. 

2'2. ( 1 5 )  Gill 1 d i ~ r ~  on first arch, 19 to 26. 
" Pyloric c?.eca, 1.10 to 136. 

23. (25) Parr r n ~ l r h  faint. Sides tc!ow Int- 
e r d  line iridescent green. 

21. (2'7) Small when m i g a t i n g  from fresh 
water, approximately 1.5 inc!les (40 - 
mm) long. 

Chum salmon 

21,23 
(0, Iceta) 

30. (31) P:::.r mzr-ks !ar=.c, vertical ! ~ i ~ r . s  ccn- 
tcreci by 1atcl.al line. 

31. (23) "CiII r:~ke!-s short 2nd t!~ick, f'cwer 
t1la11 39 on first arc:?. 

32. ('2'3) Aciipose fin nc. 1e:lst partially pig- 
mented. 

33. (40) **PIyforic caeca more than 90. 
31. (41) P a r r  marla  broader than in tc~sl~aces .  
35. (43) Anterior rays of anal fill not dis- 

tinctly longer than rest, not white 
edged. 

36. (43) Xnrrl 5n not pi-m-ented. 
37. ( 44 )  Black spots, ~vhen  present, on both 

lobes of caudal fin. 
38. (45) Adipose fin not completely mottled, 

clear are3 a t  anterior b.ue of fin.. 
39. (46) Elack gums along base of lower teeth. 

Chinook salmon 
(0. tslmzcytsclta) . - 

25. (22) Gill rakers on first arch, 30 to 40. 
**Pyloric caeca 60 to 115. 

26. (23) Parr marks  usually sharply defined. 
Sides below latel-aI l i ~ e  silvery, ~ o t  
iridescent green. 

2'7. (24) ReIatively large when migrating 
- f rom fresh water, approximateIy 3 
to 5 inches (80 to 126 mm) Iong. 

28. (31) G ~ I I  ralcek long and. slender, more 
than 29 01.1 first arch. 

29. (33) Adipose fin clear, not  pi-mented. 
. - Sockeye salmon 

(0. iterlin) 

40. (33) **PIyIoric caeca Iess than 80. 
41. (34) P a r r  marks narrower than inter- 

. spaces. 
42. (35) Anterior rays of anal fin elongated; 

when depressed they extend to base 
of last ray. (Fig. ' 2B) 

43. (36) Anal fin pi-amented between rays, re- 
sulting in black banding. 

4.1. (37) Elaclc siots,  when present, on upper 
lobe of caudaL . 

-45. . (35) Adipose fin completely pigmented. 
46. (36) Xouth g a y  to white. 

coho Salmon 
(0. kisirtcit) 
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47. (1) Adipose fin not g r ~ s e n t ;  scales pre- 
sent o r  lacking. 

Not Salrnonidne 

45. (2) No fleshy appendage at  base or' peivic 
fins. 

Smelts 
Family Osrneridae - 

49. (3) Mouth small, not reaching center of 
eye; teeth weak o r  absent. 

50. (51) Depressed dorsal fin, shorter  than 
head. . , 

Wllitefishes ' 

. Genus Col-egonus 

51. (50) Depressed dorsaI fin, longer than 
head. 

Arctic g a y l i n g  
' (Tlz~nal l t ts  circtic&) 

52. (5) **Teeth on head of vomel. only. 
. Chars 

. * Genus Salzeli7u~s 
Dolly Varden (S. mnlnrn) 

55. (7). Adipos~!  fin orange; row of distinct 
pale round spots along lateral line. 

Brown t ~ o u t  
: (Salmo tnrt tn) 
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aterial Salety Dzta Sheel - 

u. k. usr3 lo c ~ r n p l y  w1tt1 
H=ard COmmun~catlon Slandard. 

u' :910.12CU Slawlard must bc 
-s~. . ,d (of specifc re-aulrements. 

U.S. Department el Labo: 
@ r c u ~ ~ e ~ ; o n r l  Safe ly  and H c s i l h  Aamlnisr! allon 
(Nan-Mandatory Form) 
F o t m  Approved 

OtAB NO. 1219-0072 
-- -- 

~ N T ~ T I  (As  U& rn m! a m  Lrs:) N~.T &?A u s a s  am mr p s m m d  fl o*y m m  u ml w na 
13QUZL h-ra s rvur-. ~r i?acs mus? ~c m m o j  tc m d . = - ( ~ ~  rat - I 
x t l o n  I 
aT\uia,'.ufee L Narnc I E r r e ~ ~ y  T o ~ e p m  humcet 

~ ~ e n t  Chemical Laboratories, Inc. (206) 885-3777 
x:es$ (h's-n&.. Sm: Ci,. 3s:~. a-13 ZIP C301) 

YO7 15 2nd Avenue N .E. I (206) 885-3777 l o k p m n e  hum*- !or Inlorrnattm 

I Cs:e P r a a r c d  

=tion l i  - Hazardous  lngredientllldentlty Information 
O?t. Llrn~Ls - 

( z a - d o ~ r  Cornponeits (Specrf.: Chemca' k?entt).. Common N a w s ) )  O S Y A  PEL ACGIH TLV k & ~ m ~ r ? d e d  % ( w : @ : a '  

l ~ o i c  acid,3-Ami.no,Ethyl Ester, Hethanesulfonate NA --NA XA 

9-MJS ~ 0 5 0  : 1801ng/kg 
Y-FRG LD50:250 w / k n  

Yay be harmful by inhalation, ingestion, or skin absorption. 
Kay cause irritation. 

3e 'ion 111 - PhysicallCbemical Characteristics - 

1 ~/0.8 nils at 20°C 
- r a m  crd C ~ X  

White povder with slight to no odor. 

Section N - Ftre end Explosion Haznrd h t a  
F v s h  P a n 1  (Met- wxd) I F h m e   inns E L  
Hh Xk 
Ext-uh-g M a  

Water s p r a y ,  Carboa Dioxide. Dry (Shedc&l., Alcohol or Poly-uer Foam 
&Y 'I F.-t F - q  F 7 u m d u r ~ s  
0' - <elf-coo'ained b r e a r ! ~ i n :  suoaratus and protective clothing to prevent contact 

h r ~  J Font 

.. HA 
v r ~ a  P r u r s  (mm Hg ) 

HA 
V w  D a n ~ y  (AIR - 1) 

!iA 

vLth skin end eyes. 
- 

11- Fur h-d wd . . 

L-& t o r  Ic f u z e s  u n d e r  fire conditfczz-nitrc3e~ o x i d e 9 ,  g!!lfcr oxi?=s. c s r 5 0 n  
c o n o z i d e ,  corbcn d t o x ! d e .  

- - ~--- 

~ ~ t r  G r a q  (H2Q - 1) - 
LkRlng Pun! 

148°C 
E w o n  Pale 
(a,? AS-2.e - :) X4 

SdLblq in Watef 
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IS222 is used as an anesLtetlc f o r  fish. 1: is generally a safo 
chenlczl and t h e r e  ar2 no= s?eci+l precau t lcm called f o r  on t k o  
Material Safety Data Sheet, h~wevcr ,  cs=on s m s o  should be used 
when han2llng any chemical. Avoid br2athir.g 5 s t s  azC, of caurss, 
ingescicr.. If skin i r r i t a t i o a  cccurs, us2 r-b= glcves. 

Avoid i n h a l i r g  I S 2 2 2  o r  c j e t t i n ~  i ~ t o  t - e  eyss .  Treato-d fish 
destined f o r  food must be held i n  tresh water above 10' c f o r  2' 
davs be fo re  consumption. There is no other in forna t ion  available 

F I R S T  AID: 

EYE CONTACT: 
Flush eyes with water. 

SKIN CONTACT : 
Flush w i t h  water. 

INGESTION: 
No informat ion available at this t ine.  

INRALATION: 
N o  informat ion avai lable at t h i s  tine. 

Not known a t  t h i s  t i n e .  

Version 1.1 



Appendix C. AWL forms and standard procedures for recording data- 

The sample s i x  is 70 sockeye salmon smolt per day. five days 3 week. If daily sampling 
objec~ives are being met, sampling will not occur on Wednesday and Sunday. It is essential that 
the sample be taken randomly. In the event that more than the required sample size is in the 
smolt zap at the time of sampling, the trap is to be stirred to assure randomness. W e n  t!!e smoit 
are rmdomly distributed, a small dip net will be used to remove a subsample. This procedure 
will be repeated until the sample size goal is met. 

AWL Forms 

Smolt length and weight will be recorded on AWL forms (Appendix D. 1). Using a No. 2 pencil, 
complete each section of the left side of the ,4WL and darken the conesponding blocks: 

Description: Include species (sockeye smolt), location, year, and samplers. 

Card: The AWL forms and corresponding slides are numbered sequentially by date 
throughout the season starting with # 001. A new; consecutively numbered, card 
is used each day even if the previous card is not completed. There may be a 
minimum of one fish and a maximum of 40 fish (8 slides) per AWL. 

Species: Refer to the reverse side of the AWL form to obtain species; sockeye = 2. 

Day, Month, Year: Use the appropriate digits for the date the fish are sampled. 

District, Subdistrict, Stream, Location: Consult project leader for the appropriate codes. 

Period: List the period in which the fish were sampled using Appendix D.2. 

Project: Refer to the reverse side of the AWL form to obtain code; code 4 will be used as 
default since a specific srnolt code does not exist. 

Gear: Refer to the reverse side of the AWL fonn to obtain code; 00 = trap. 
- 

Mesh: Leave blank. 

Type of Length Measurement: Refer to the reverse side of the AWL form to obtain code; 
1 = Tip-of-snout to fork-of-tail. 

  umber of Scales: Mark 1 (refers to 1 smear/fish) 

# of Cards: Mark 1 (each AWL form is individually numbered) 
t 

Keep the litho codes in numerical order throughout the season and be sure to 
transfer the litho code from the front left side to the backside of the AWL form. 
These forms will be optically scanned and stray marks may be misinterpreted. It 
is the crew leaders resp~nsibility.to make sure that all forms are carehlly edited 
before returning them to your supervisor. 
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Sampling procedure 

Smoit will be kept alive and sampled the day of capture. MS222 will be used to anesthetize the 
fish. The use of this chemical will be demonstrated in the field. A flattened probe will be used 
to remove 5-10 scales from the preferred area, consult Appendix D.3. The scales will be 
mounted on a glass slide as illustrated in Appendix D.4. The left portion of each slide will be 
labeled: location, date, AWL # (card #), and fish numbers (1-5, 6-10, 11-15, etc.). When the 
slides are completed, return themdo the box in order, and label the box as shown in Appendix - D.4. Smolt lengths will be measured in millimeters from the tip of the snout to the fork of the 
tail, Appendix D.5. Record each length by darkening the appropriate column blocks on the AWL 
form. 

Excess water will be removed from the smolt before weighing by using a paper towel blotter. 
Individual smolt weights will be recorded to the nearest 0.1 gram on the backside (right side) of 
the AWL form (Appendix D. 1). 

Take care to ensure length and weight data corresponds to the appropriate scale smear as this 
information is used to calculate condition factor at age. When sampling for age, len,&, and 
weight, rite-in-rain books may be used to record data. After sampling is done, transfer the data 
carefullv to the AWL forms. It is the responsibility of the crew leader to make sure the data 
has been transferred correctly and the AWL form is filled out completely. 
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n c i x  C,. 1. i~~ -2.~5 ;&A rcrkc ; ~ L L :  PILWOY &I;( iihi,;:* 

O C S C R I ~ ~ ~ O N  5 a x g y _ c  j f i a ~ f  .;0.4 , S a  r a ~ .  5 (4- ~n Cqn.., , t a . ; ; o w  : q - 
t I , . ,  .i.,2:* ' 1  

ALE 5 a c - p  . . ,  ,... .. <:-, 
! elno: 1c: % 

o r  

i 

YEAR! 

Code 

GEAR: 

LENGTH 
MEbSUREMENT 

NUMBER 
SCALES1 1 
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b OF CAROS 1 *y, 

I - 
Weights 10's 1's 1/10 I S  SPECIES 

r I-er,s, 
* I  I - I...- "..I 

. I  ' 

GEAR 
1.- 
.I- - 
8- - -- - 
I..- ,.- 
I.-) - - ..- .-- 
c. 
k W  

e- 

L I N C T M  TYPE 
,.,-..-"-.d.- 

J-*..-r-.-l- 

) . .," -.-. .. -. 4 .- 
I . .  . -. r .-- -. , - ,.--........- .a rr. , . -.-.-. 
AC( E R R O R  C O O L S  

1 - .-. 
9 --..a 
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Appendix ~ 2 .  Period codes and correspondin,o dates. 

.. - Period Dares Period Dares 
'T - .. 

01-Jan t o  
04-Jan t o  
11-Jan t o  
18-Jan t o  
25-Jan t o  
01-Feb t o  
08-Feb t o  
15-Feb t o  
22-Feb t o  
01-Mar t o  
08-Mar t o  
15-Mar t o  
22-Mar t o  
29-Mar t o  
05-Apr t o  
12-Apr t o  
19-Apr t o  
26-Apr t o  
03-May t o  
10-May to .  
17.-May t o  
24-May t o  
31-May t o  
07-June t o  
14-June t o  
21-June t o  
28-June to 
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Appendix C - 3 .  Scale sampling procedure showing the preferred 
area on a smolt salmon- 

\ 
\ 

. . .  . . .  

. I .  

Preferred Area Lateral Line 

. . Preferred Scales 

! 
I 

t 

i *./ 
/ 
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Appendix c4 Salmon m o l t  glass slide example. 

The following information should be legibly written on the slide label: 

1. AWL # 
2 Location 
3. date (mo/day/yr) 
4. Fish # ( 1-5, 6-1 0, ... 35-40) 

When the slides are completed, return them to the box in order by AWL iY, date, and fish +. 
Label the slide box on top with the following information: 

LOCATION (RED LAKE) 
AWL NUMBERS (AWL # 009 - 018) 
BEGINNING AND ENDING DATES ( 5/16 - 20194) 

' W R  ~ U l *  Inr 
MI.. PA. 1- 

Appendix c.5 
MEASURING SMOLT LENGTH 

L ~ n o u t  t3 f o r k  l e n a i h  I 



Appendix D. Radio Communications schedule- 

COMKEXCIAL FISBZRIES MANAGEMENT & DEVELOPMENT 
Regional Radio Schedule - 3 2 3 0  

EXISTING 

PROPOSED 

OPEN ST,LWBY 
DILLINGFLAM 
KING SALMON 
CHIGNIK -- PENINSULA 
BETHEL - AYK 
KODIAK 
FRED DILLINGHAM 
GAME/SPORT FISH/KING SALMON 
HOMER 
CORDOVA 
CHIGNIK - PENINSULA 
OPEN STANDBY 
CHIGNIK - PENINSULA 
HOMER 
CORDOVA 
BETHEL - AYK 
OPEN STANDBY 
CHIGNIK - PENINSULA 
KING SALMON 
DILLINGHAM 
FRED DILLINGIFAM 
KODIAK 
OPEN STANDBY 

OPEN 
BETHEL/AYK 
KOD IAK 
PENINSULA 
CHIGNIK 
CORDOVA 
HOMER/SOLDOTNA 
OPEN 
HOMER/SOLDOTNA 
CORDOVA 
BETHEL/AYK 
OPEN 
PENINSULA/CHIGNIK 
KODIAK 
OPEN 



Appendix El Weekly report example. 



AppendixE - (page 2 of 3 )  



Appendix E. (page 3 of 3 )  



Appendix F ,  Annual repor t  format- 

m-cRANDUH 

TO: Distribution 

FROM : 

STATE OF -K... 

DXTS: July 14, 1994 

FILE : meno-qt. 94 

SUBJECT: Project Reports : 
f omat/exanple 

Attached is an u~dated version of the required fomat for Annual 
Project Reports plus a copy of a report written by managenent 
personnel. This format is general and modification will be needed 
for individual projects. The example report is not s?ecifically 
written to follow the current format, as it was drafced several 
years ago. Each crew leader will be responsible for drafting a 
report for each project worked during the-season. Crew members 
should also participate in the writing of the report. I recommend 
that crew leaders delegate specific sections of the report, based 
on each crew members experience on the projects. I would like a 
draft of the report to review prior to the end of the field seascn, 
preferably, early enough to provide feedback to allow revision. 

The initial draft of the report can be handwritten and lzter, after 
final revision, will be typed by clerical staff. I encourage each 
crew leader to work on these reports in-season while ectivity is 
ongoing. I realize how busy the field season is, however, data 
sunmary is much easier while it is fresh. The necessary tine 
required for revision will be scheduled when things slow down and 
field personnel are in town. 

If any clarification 2nd or assistance is needed to write the 
reports, please let the appropriate staff know. I would be more 
than happy to help out anytime. 

- - 
I will look forward to seeing your reports. Keep in mind that 
these reports are important documents' which provide significant 
information for future implementation of our projects. 

cc: All Development staff 
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CREH LEADER ANNUAL REPORTS 

Descriution of Proiect Location 

Include general and specific location characteristics (stream 
width, depth, flow, tidal influence, etc.) and effect on 

project. 

Historv of Proiect 

Brief history of program. 

Purpose of Proiect 

Obiectives 

puruose of Re~0rt 

11- METHODS AND MATERIALS 

Precisely describe all components work that produced 

the results reported: 
/ 

mmLovees I 

List employees on site and for what periods, as well as job 
classes, previous time spent on the job, etc. 

~eir/traps - 
Type of weirs and traps and installation, dates of 

installation and trapping, maintenance schedule: enumeration 

techniques, how sampled, when, how estimates were made, adult, 

smolt and other sampling techniques, etc. 

Monitorinq 
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Cuties 

monitoring the f is her^, etc. 

Fish DZSS Xaintenance 

Seasonal maintenance schedule - removing and installing doors, 
type of repairs, perforslance before and after, fish usage, 

etc. 

Other Duties and Misc. 

Physical data, safety, bear avoidance or activity, sport and 

subsistence fishing activity, etc. 

Generally, following the operational plan procedures section 

will assist with this section. Also, maps, photographs and 

diagrams are useful for this section. 

111. RESULTS 

Base your results on the objectives and what was accomplished: 

be specific as to # ' s ,  dates , etc. Generate specifics here as 

far as data collected, etc. Address each category listed in 

the Methods section. For example, smolt enumeration, timing, 

number sampled, mortality, adult escapements and timing by 

species, adult sampling nunbers, spawning surveys, fish pass 

usage, etc: Simple tables and graphs should - be constructed to - 
summarize significant data. I 

IV. DISCUSSION AND RECOMMENDATIONS 

Elaborate on results, techniques, significant findings, 

problems, etc. ; be thorough - things you wduld want to b o w  if - 

you did not havp any involvement in the project, but may in 
the future. 

Recommend changes, modifications, etc. This should include 

all ilspects of the project. Items that may be addressed: 
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isprovement of weiz/+,-ap inszallaticn, ntlxctnancs and 

operation, changes or improvement of sampling tgc-hniques , czmp 
and support improvements. Necessary or optional 

equipnent/gear lists would be helpful in -is section. 



Appendix G -  

STATEOFALASKA 
PERFORMANCE EVALUATION WORKSHEET 

- - 

COMPI t T l O N  OF 
[3 A N N U A L  0 RESIGNATION 0 PHOtJATIUN 

. . 1 I 
I I 
I I 

SPECIFIC RATING AREAS I I (Overall Effectiveness be exploined. Other performance conslderotion, such as strong points and oreas 

R E A S O N  F O R  R E P O R T  

I I I 1 I I 

'OSITION DESCRIPTION REVIEWED BY RATER 

I I needing improvement, should be included.] 
* U  A 0 

YES n NOD If no, explain: 

PERFORMANCE 
* * 

-- 

NARRATIVE SECTION 
U Acceptable 0 

Overall Effectiveness on the Job 
1 0  2 0  3 0  4o 5 0  

As shown by: quontity, quality, accuracy, and 
:ornpleteness of -work; knowledge of job fundamen- 
01s; judgment sliown on the lob; w~llingness and 
~ b ~ l l t y  to carry out new assignments; independence 
? f  performance; ottltude towards job.) I 
WORK HABITS - -- 000 ( 
.As shown by: ottendonce; punctuolity; appearance 
3nd grooming; safety.) I I 
INTERPERSONAL RELATIONSHIPS 0 

{As shown by: considerotion of public ond co- 
workers; clcceptonce of supervision.) 

I / 

Rater's Recommended Action: 
11 

Rating was discussed with employee 0 Yes 0 No If no, exploln: 

SUqERVlSORY I for Superv~sory 
Employees Only1 

000 

(As shown by: troln~ng ond directing subordinates; 

* U = Unacreptoble, A = Acceptable I Title Date 

Signature of Rater Title Dote 

Employee: Concur with Rating 0 Dlsogree (Employee comments on bock) 

evc~luut~ng subordlnotes; plonning ond organizing 
work, lnclud~ng delegotion; problem solving and 

dec~s~on.moking obrllly ; affirmative action achievement; 
cost cffec~iveness; and, Labor Contract Administration). 

signature Dote 
REVIEWED AND APPROVED BY: 
Division 
Signature: Title Date 
Department 



 
 
 
 
 

DIVIDER 
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INTRODUCTION 

The Alaska Department of Fish and Game (ADF&G), Commercial Fisheries Management and 
Development Division, Fisheries Development Section, in cooperation with Kodiak Regional 
Aquaculture Association (KRAA), is currently rehabilitating or enhancing sockeye salmon 
Oncorhynchus nerka in various locations on Kodiak Island. Rehabilitatiodenhancement strategies 
include improving the nutrient base, thus increasing zooplankton production, by lake fertilization 
or increasing egg to fry survival by sockeye fry stocking. ADF&G - KRAA activity on Kodiak 
Island often involves a combination of these strategies. The analysis of juvenile sockeye salmon 
abundance and growth data is important for evaluating rehabilitation and enhancement projects. 

Goal 

The goal of this project is to evaluate the relative abundance of juvenile sockeye salmon rearing 
in Karluk, Spiridon, Frazer (smolt outmigrants and rearing fall fry), Afognak, Malina, Hidden and 
Crescent Lakes (rearing fall fry) and to assess their age and growth (condition). 

Objective 

1. Estimate the relative abundance of the sockeye smolt migration from Karluk, Frazer, and 
Spiridon Lakes. 

2. Determine the age composition, and the average weight, length, and condition for sockeye 
smolt outmigrating during the peak 3 week movement (Karluk, Afognak, Crescent). 

3. Estimate the relative abundance, age and mean size of rearing fall fry (sockeye) in Karluk, 
Frazer, Afognak, Malina, Crescent, Hidden and Spiridon Lakes. 

Tasks 

1. Conduct hydroacoustic surveys at Karluk, Frazer, and Spiridon Lakes in late April, early May, 
prior to the sockeye smolt migration and repeat each survey in mid to late June, after smolt 
have migrated. 

2. Townet to determine sockeye and stickleback catch-per-unit-effort (CPUE), species 
composition; and stickleback length frequency at Karluk and Frazer Lakes. 

3. Operate a fyke net or smblt trap during the peak sockeye smolt outmigration at Karluk, 
Afognak, and Crescent Lakes. 
Target dates: May 22 - June 16 (Afognak) 

May 25 - June 16 (Karluk) . 
June 5 - June 16 (Crescent) 



4. Enumerate the daily catch of fish by species at each system during the sampling period. 

5. Sample 70 - 100 smolt per day, for three days per week (210 total), for age, length, and 
weight data at Karluk and Afognak Lakes; one 200 fish sample at Crescent Lake. 

6. Collect physical data daily at each site. 

7. Conduct hydroacoustic surveys and townetting for species composition and CPUE data in the 
fall at Karluk, Frazer, Afognak, Malina, Crescent Lakes; hydroacoustics only at Hidden, and 
Spiridon Lakes. 

8. Sample all sockeye pre-smolt collected by townetting for age, weight and length; 200 
sticklebacks will be sampled for length at Karluk and Frazer Lakes. 

9. AWL data from smolt and pre-smolt will be summarized into table form by 01 November. 

SUPERVISION 

Project Biologists: Smolt A W  - Steve Schrof 

Spring surveys - Steve Honnold 

Fall surveys and 
pre-smolt AWL - Pete Cleary 

Responsibilities: Planning, logistics, technical support, and quality control. 

Field Staff: Smolt AWL - Steve Schrof Management and Sport fish crews 

Spring surveys - Pete Cleary, Tim Sands 

Fall surveys - Pete Cleary, Wes Ghormley, Steve Honnold 

PROCEDURES 

Hydroacoustic Surveys 

After arriving at the lake, the'rafl will be assembled (on lakes that do not have boat) and light 
sensitive flashers are set at the end of each transect. The boat will then prepared for the survey. 
This consists of setting up all the hydroacoustic equipment. This includes a Biosonics model 171 
tape interface a model 105 echo sounder, a model 1 17 chart recorder, a Sony digital audio tape 
and an ossciiscope. A flow meter is used to maintain correct transect speed (1.5 m\s). All the gear 
with a tarp. After the equipment is set up and the boat will be prepared for the survey 



calibrations will be completed (see Appendix A for survey preparations.) The survey will start 
when it is dark enough to see the flashers. When the flashers are observed on the opposite shore, 
the transducer will be placed in the water and the depth determined by turning the sounder on. 
If it is deep enough to begin the survey the boat will be positioned away from the shore and the 
transect started; otherwise, the boat will be moved to shore slowly to a depth of -5 meters, then 
the boat will be pointed away from the shore and the transect started; the flasher on the opposite 
shore will be visible and the boat speed at 1.5 meters /second. Lake, date, transect number, 
direction, depth range and paper speed will be recorded on the chart recorder paper. As depth 
range changes new ranges will be recorded on the paper. The distance from shore will be 
periodically given by the skiff operator and depths from the chart paper and osscilloscope will 
be relayed to the skiff operator. The transect will end when the depth reaches 2-5 meters. This 
process will be repeated at each transect until the survey is completed. 

Townetting for CPUE, Species Composition, AWL, and Lengtlr Frequencies 

A 2 d 2 d 7 . 5  meter monofilament tow net with a 6.5 meter opening and 19.5 meter tow lines 
used used on the large lakes. Another net approximately the same size with heavy fabric will be 
utilized in shallow lakes where the risk of hitting the bottom is much greater. These nets will 
be used in order to capture targets observed during the hydroacoustic surveys. The net will be 
towed at varying depths depending on the location of the targets in the water column and the 
depth of the lake. In general it is best to tow well above the bottom to avoid damage to the net. 
Catch, time, depth and duration of the tow will be recorded. Pre-smolt sockeye salmon will be 
preserved in 10% buffered formalin and sampled for length, weight and scale samples after 
returning to Kodiak. Approximately 100 stickebacks per basin or lake (Karluk, Frazer, Afognak 
and Malina Lakes) will also be preserved to obtain length frequencies. Pre-smolt scales will be 
aged in Kodiak with age, length and weight data recorded on mark sense forms. 

Trap Monitoring and Maintenance 

The location of the smolt trap or fyke net will be in a point, mid channel where the velocity is 
sufficient to minimize fish avoidance. The trap should be kept free of debris to maintain trap 
efficiency and minimize smolt mortality. This will require frequent monitoring and maintenance. 
The trap should be checked every 30-60 minutes between sunset and sunrise and every four hours 
during daylight hours. Significant mortality can occur in a short period of time if a crew is not 
keeping "on top" of trap monitoring and maintenance. Also, migration patterns may change with 
significant weather changes (i.e. rain may trigger a large outmigration) so becoming too routine 
in trap monitoring is not advised. The smolt day begins at 12:OO noon and continues for 24 
hours until 12:00 noon the following day. 

Trap Catclz and Species Enumeration 

Everything caught in the smolt trap will be enumerated. Please refer to identification keys if 
questions arise regarding species identification (Appendix B). Feel free to contact the Project 
biologist if any questions regarding identification occur. Use a dip net to remove and release the 



fish as they are counted. Handle sockeye smolt gently as they are very sensitive to any stress and 
mortality can occur with the loss of just a few scales. A tally whacker should be used to count 
the sockeye smolt to assure an accurate count. In the event an extremely large outmigration 
occurs in a relatively short time period, and time will not permit counting individual smolt 
without mortalities, collect enough smolt for a daily sample and then pull the wings so that the 
trap is not fishing. This will prevent unnecessary mortality. This method should only occur 
when there are relatively large number of smolt being caught, and there is not enough time to 
count all the fish without incurring mortalities. Enter all data on the Daily Catch Reporting Form 

- (Figure 1) each time the trap is checked. Also, record any mortality on the form each day. 
Summarize daily trapping data on Sockeye Salmon Summary Report Form (Figure 2). 

Age, Weight and Length Sampling 

At each system, 70 - 100 sockeye smolt per day, three days per week (240lweekly minimum 
target number) are to be sampled for age, length, and weight. Each sample will be taken from 
a single day's catch. Do not mix samples between days. If less than 70 fish are caught in a day, 
the sample size for that day will be the number of fish caught on that day. Since smolt primarily 
migrate at night, a single sampling day will be the 24 hour period from noon to noon and will 
be identified by the calendar date corresponding to the first noon. 

It is essential that the sample be taken randomly. In the event that more than the required sample 
size is in the smolt trap at the time of sampling, the trap is to be stirred to assure randomness. 
When the smolt are randomly distributed, a small dip net will be used to remove a subsample, 
this procedure will be repeated until the sample goal is met. 

Smolt samples will be kept alive and worked the day of capture. MS222 will be used to 
anesthetize the fish. Latex gloves should be worn to prevent direct exposure to MS222 
(Appendix C). The use of this chemical will be demonstrated in the field. Age, weight, and 
length data will be recorded on adult AWL forms (Appendix D. 1) as no smolt AWL forms exist. 
Refer to Appendix D on the standard procedures for recording data on an AWL form. Record 
at the top of each AWL form: personnel collecting the data. 

A knife or scalpel will be used to remove 5-10 scales from the preferred area (Appendix D.3). 
The scales will be mounted on a glass slide as illustrated in Appendix D.4. The left portion of 
each slide will be labeled with: sample AWL number, location, date, and fish number. Smolt 
lengths will be measured to the nearest millimeter, from the tip of the snout to the fork of the 
tail. 

Excess water will be removed from the smolt before weighing by using a paper towel as a 
blotter. Individual smolt weights will be recorded to the nearest 0.1 gram. Length and weight 
information can be recorded on the AWL Work Form (Figure ?) when sampling. 

All data (slides, forms) will be forwarded to the area office and reviewed on a frequent basis 
(weekly or earliest available plane to town). Be sure to duplicate the data forms in case originals 
are misplaced in transit. Please be conscientious in the quality control of data prior to 



sending into Kodiak. Take the time to thoroughly review slides and forms to see they are 
filled out properly. This is especially important for the computer AWL forms. These are 
some common mistakes which should be avoided: 

1) Scales mounted poorly - avoid too many scales in a smear and avoid slime or debris when 
mounting; also, keep smears far enough apart to avoid mistaking one fish for another. 

2) Numbering AWL forms improperly - for example, if 70 smolt are sampled in one day (day 
I), the AWL numbers should be 001 (fish 1-40; 8 slides), 002 (1-30; 6 slides), do not 
continue from 40 to 41-70. The next day will start with AWL 003 (fish 1-40) and so on. 

3) Numbering when two smears per fish is required - these should be numbered 001 A, B not 
00 1-002. 

4) "# of cards" mislabeled - use one even if there are two scale cards or slides. 

5) Damage AWL form (computer - Mark sense) - do not bend, fold, tape, staple, paper clip, etc. 
these forms. The computer will not read them correctly, otherwise. 

Physical Data 

Physical data will be collected at the smolt site at 1100 and 2300 hours. Idormation will be 
recorded on the Daily Physical Observation form (Figure 3) and will include: water and air 
temperatures, stream height, percent cloud cover, wind direction and velocity, and precipitation. 



Figure I .  Daily smolt trap catch reporting form. 

DAILY SMOLT TRAP CATCH REPORTING FORM 

PROJECT LOCATION: DATE: 

TIME 
(Military) 

TOTAL 

SMOLT 

. 

COHO 
FRY 

SOCKEYE 

FRY 

DOLLY 
VARDEN 

STICKLE- 
BACK OTHER COMMENTS 



Figure 2. Sockeye smolt summary form. 

SOCKEYE SMOLT SUMMARY FORM 



Figure 3. Daily physical observation form. 

DAILY PHYSICAL OBSERVATIONS 
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Appendix A. Summary of hydroacoustic survey preparations. 

1. Review equipment list, make sure batteries are fully charged and all equipment has been tested, bring more gas 
than you need, bring snacks and water. 

2. Set up with tarped frame in afternoon of survey date. 

- Make sure that your sitting position under the tarp will not be a problem later in the survey. Try not to face 
backwards so driver is not blinded by your headlamp. 

- easy access 
- secure with duck tape or string, etc. 
- paper for recorder 
- hook up 105, 171, dat recorder, and transducer recorder, oscilloscope, and place volt meter in workable 

location 
- transducer should be secured with board, (side mounted) at one meter depth, so that no movement is allowed 

during survey 
- power to all units should be left disconnected until survey 

* Transducer will be made inoperable if power is turned on when it is out of water. Also, cables are fragile 
and vertical surface is sensitive to shock or abrasion so protect with padding. 

3. Flashers to mark transects - good for three days.(depending on temperature) 

4. Survey start up. 

- set up log book 
- transducer in H20, if not then transmitter off 
- hook up batteries-one for 105, 17 1, 1 15, dat recorder 
- turn on 105, 171, dat recorder on pause Cal EXT 

- pings on EXT calibrator on -20 
- record 1 minute 
- measure voltage detected #1, #2 while recording 
- record a blank for 10 seconds (105 oft) 
- review on oscilloscope to see normal voltage signal 5 PIS 
- pings on 5 PIS 
- calibrater -20 
- record 1-2 minutes 
- review on oscilloscope to see "normal bell shaped" signal 
- record on blank 
- playback all calibrations prior to survey to assure their quality (see playback) 

- take calibration readings and record on log book 
- record counter begin and end in log book for each calibration 
- record counter#'s in log book and clock time (in minutes and seconds) from stop watch at each calibration; 

also log settings to use for transects 

5. Transects 7 

105 settings: 
- 5 PIS pings 
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- calibrater to off 
- put transducer and fin in water, verify depth of transducer and turn transmitter on. 
- when ready to begin first transect, turn on chart recorder and record range, threshold, and paper speed in log 

book and on chart paper 
- simultaneously mark chart recorder and start dat recorder recording 
- label chart with transect #, direction, and range 
- record counter #'s and time at beginning and end of each transect 
- give "driver" periodic depth checks from echogram and oscilloscope 
- monitor oscilloscope for signal and depth (will give instant depth while chart recorder is delayed) 
- make turn and stop dat recording, mark and stop chart recorder 

* If transducer hits bottom, could permanently damage it. 
- record a blank with 105 off (10 seconds) 
- record counter #'s in log book 
- repeat for each transect 

6. End Survey - Calibrations 

- repeat for Caltone EXT and Caltone 5 PIS as described earlier 

7. Playback 

- #2 playback pin connector to AC #I  out 
- #2 scope sync in (remove 105 scope sync in) 
- scope to channel #2 
- 105 off. 171 on 
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A G u i d e  to  t h e  Coi lec t ion  2nd Identii ica~ion of P resmoi t  Pacific 
Salmon in Alzska with a n  I1lustra:eb Key 

This [ield a n d  l a b r s ~ o r y  k e y  c o n t a i n s  r e c o r n n e n d z ~ i o n s  Far t y y ~  or equ ip r r . e2 (  n e e d e l .  

ins t ruc t ions  l o r  p r e 3 e r v i c ~  a n d  I r b I i ~ ~  s ~ c i r n c n 5 .  and  d c s c r i ~ t i o o s  of t h e  c h s r a c : e 3  u ~ e d  i r .  

i d e n ~ i f y i n g  l ive  s-;ccies o i  Pacific s d l z o n .  T h e  key  h i J lus t ra te l  w i t 5  s i x  l ine  li;zres: 11 juveni le  
salmon.  21 t h e  f i r s t  g i U  ar-5.  31 k e z d  w i t h  gill a r c h  in situ. 41 ( i n :  gi l l  a r c 5  a n d  e y e  lo r  c o c p a r i s o n  

\vi!h Ionyest  r a k e r s ,  51 m e t h o d  or  c o u n t i n z  anal [in rays. and 61 v e n t r i l  su r face  of h e l d  s h o w i n <  

br3nch ios tezn l r .  F i v e  p lx rcs  o l  stippled Line d r a w i n z s  o i  live knzrhs  (25 t o  I 1 0  m n  fork lezsth)  

l o r  e a c h  o f  t h e  five s p e c i e s  oI  PaciI ic  saLmon. m annota red  opposah ie  key, a n d  a g b s s u y  a r e  
; rQ 

a k a  inc!uded. 

INTRODUCTION . 

As adults, the five speciesZ of Pacific saIrnon 
of the genus Oncoriryncirus inhabiting western 
Ehrth American waters are e v i l y  identified. 

Ion. but  as subadu!ts or as srnoIts in siIvery c o l o r  t' 
they are less ezsily recognized. AS juveniles less 
than 125 mrn (5  inchesi in fork lerigth (FL), they 
may be quite diiiicult to identify. In addition. 
characters by which presmoit juveniles can be  
dist inqished may vary with geographic area. 

Several keys for identificztion oE juvenile 
saImon have been published. most of which uti- 
liie the number. t e n a h ,  and shape of the gill 
rakers on the first gill arch; number of pploric 
c7ec3 and hranchiostea.-!s; and absence of par; 
m&ks. 0,. if present. their size and shspe IFoer- 
ster j n d  Pritchard. 1935: SchuItz. 19%; Haig- 
' Brown. 1947: Clenens and WiItp. 1961; 11cPhsil 

and Lindsey. 1970: Wiiirnovsky2 ). In addition to  

the above charrcters, the key in this paper em- 
phasizes and illustrates the distribution of those 
chromatophores (usually melanophoresl which 
are reliable enough to aid in the s3eciiic identi- 
fication of juveniles. 

This k2y describes the c i a n c r e r s  tpg icd  of 
presmolt juveniies of the iive species of Pzciiic 
salmon in Aluka. The common names recorn- 
mended by the Xrnericzn F i s h e r i e s  S o c i e t y  
(Bailey et  d.. 1970. p. 171 are  used. despite the 
lacr' that $her names appezr to be in mar- Zen- 
era1 use. These other names are inserted in pa- 
rehtheses after their respective species. T r o u ~ .  
Atlantic sdmon fSal~nt~ .s2[31-1. and some other 
.salrnonoibs are inciudecl in the key hctause  of 
their r e se~b lance  to Pacific salmon. 

Belore presenting the key. jt appe3rs  sdvisahle 
to describe the equipncnr and ncthotis  I re- 
cummend [or preservinz spccirncns. Ial~clinz 
specirncns. ;lnd countin:. n u ~ u r i n z .  :mcI rcmrjv- 

1 in:: par ts  of  specimens. s o  chzc thosc n u t  

: t i 1 1  I I . .  I ,  , ,  3cqu; l in~~d wi th  my prrrc~tlures ma\' mvrc zc-  
('~~IIIIII~~~II.. 0 1 1  1::.2111- '1'11,. .'III~IC~I. \::I. I . I ~ I ~ ~ I ~ . ~ ~ - ~ I  111 . \ I : I -~J , vur2te!?. v3d quick(. illCz!i[>. their m2tcri2!. - 18,. 1 1 1 t -  3.1t i a u 0 1 . 1 1  \I.AI.IIIU. f..i-i~ast.t,.. h,.:-\ it.,- . l l lk,. Fi.11. 

t.rit.- .  ~.;IIW,I.:~~~*I'\ 111~1.111:: 1111. .IIIIIIII~.V.. .,\ 11121 :111,1 ( ! l t ; [ ,  .1./1(. 
.(~,.i.it~rt.rc. \\$.I.<. I.I~I:IIIII.,I :IIISI III,,.I ,,I 111,. ,,:[1.31, ;II<. 1 ~ : ~ , [ , .  

:,I 111:1\ I ~ I I Y I - ,  . s. . I ,  \[';[i,T,,c.:, . ::I.-~,*. I ' F , , ,  i.i~.n:l L.., - I,, [ h ~ .  [ ; - > a -  

:.{ :IX!!I -l~t.rir-, r l .  ~ t r t , * , , , r  1 i{rt.t.at4,r! t .  i n : ~ : ~ l ~ i \  - t 5,. .I rt.::=- ,,( \[2.k.:. tll,. \I.AI., ?;.:>. \ u i 8 .  !\;\, ).I-h. 

rl,.~era .i..i3 ~ C I , ~  t+,,. o i i , , ~ . k  F,,~~,,,.-. I.JI,.. \ " A ( .  !!.:,, . \ K  !l:l.-:!. 
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. *  ... . 
1: ..,.,..,,,...... I-..-...-..-.-- 

. , .,,-..,, ': 4 , s .  a,-- - . . . - . - - - . a  " $ A  :z ::.2 ::zz? of 4 . . 
to23 s . v r i I  :r3-;? :7%jz::j ;;: jd2r . : i~~~~: i2: :  ;:l-.-a2:It . . ss!zon. X bizoc..'-- a:-. ~ . : c T ~ s ; ~ c o  ' n=.:::c 5l.c.;: I 

. . 
r,z:e is :?.e cos:  stt:s;.tc:~r;-, ou: 2::: ::.ye o i  

. .. 
r:r.:;:2.' ~i ckzn 4 7owsr i.?d :kc:: ::3 

. ,  . . m=;- be asel: 2r3',':~2d :: is noc ;iic?Zi=r:: t o  us2 
ace's h22d i a  h0id it-us~~i!:: 5 0 ~ 5  '-"-"- ..-..-a I:? 

.* . . needed ro rzcni?c!:ta a speci-en. Ir. :.ie 
a !Jizoc.ql--  ,..,,r u..i.  can^=::^^: . . !ezz?s izisr:zc . :n . z 

7 ,  . -. fr2rr.e o r  ne2cs:r-.? or a j ewe ie r ' s  eye  ;=rnlr:er 
Iespecicil j. ii one ive2rs g!ass?s) m2y be r?sed. 

Forcz?.~: F o u r  o r  iiv? inches lonz ~vi::l s:rzi,?h; 
o r  czrveci cigs - for Iii~ir-.~ iip.5, hoidi~.,y 52c! i  ?J +iI 
covers. e tc .  

Sc:llpcl: -4 s h x ?  blade an inch  o r  t:vo  ion,^- 
for rer;lot:iny gill zrches, 0penir.z b o d ; . . c ~ v i : ~ e ~ ,  
etc. 

Teilsit7.q ~ lced!e :  -4 needIe inserced in a wooden 
o r  met21 h z ~ d l e - f o r  s e g s r ~ t i n ~  c!ose!y sec.$!p 
rakers.  etc. 

Di~*iders: F o r  mezsuring and compsr.;n< var- 
ious bods. par ts :  d i v i d e s - i n  which one  o r  boch 
legs czn be "broken" a r e  the  most  szcisfactory. 

S~issars: About  6 inches  lor,^ with t he  biades 
o f  cut t ing surface of about 1 inch. 

Ruler: Grzdus t ed  in miiIimecers to  m e s u r e  
f ~ h  len.qths and parts:  one which inciudes ifiches 
a k a  desirzSIe. 

PRESE8VING SPECIMENS 

The wrefut preservinn of specimens czr,nac be  
too stron.qIy emphasized. Jtuch time is lost  in at-  
tempring t o  identify improperly preserved  fishes: 
it is only when properiy preserved t h s t  t hey  may 
be rapidly and correctly identified- Frequcnt:y. 
juvenile sslrnan t ha t  have died in ne t s  b e c o c e  
sott. blexhed.  and torn. For  the sake of scccrzc;. 
it is be t t e r  noc t o  a t t e n p c  t o  i d e n t i f y  s u c h  
mzteriai. 

To  preserve juveniles. upon cap ture  ptace them 
in a solution of 1 part Formdin  to 9 pa r t s  {vster. 
If i i re  fishes a r c  p l ~ e d  in too y r o n n  3 Farr,:.lin 
solu!ion. the!. m::y die cvicli their r n o ~ ~ c ! ~ s  {vie!* 
a g p e  or  tllc c!lrur;l:rcol~l:o~.cs n 2 y  c!uscr ;iu ci:hr!y 
as to be dli i icuit  La clerc;:. [ f  pl::cud in  i y o  ;v??i 

. a Forxnlin solu:iun. tlic iisIlc5 t ~ ~ c o z ~  flie.ichc:] .' ant! soit ~ n c l  r;::!. r!ecornyr~.ie. I! (is[lc5 .;;i2 [lc 
prcservcti for r o r c  ih:!n :1 ye:lr lur pYr;n:!r.er.t!S.~, 

,. . . le2v;a :hez iir. :he Tor--*.- ; , - . . - - . e m  - *  . .-.... - ..-.. 4.. -- :c=s; I .. ::< . .. .. . azc :: ;czz;=;s ~9 ----  a -- .-.. . . - - -  -..-.. T ... d. .: $72:: ::-: . . . . j .  .--.. 2 - 2  : 2 2 .  ,,.,,,. ,,-, 
tke: i:: .!:::ar :sr 2 :a ;S ?:: :::ez ;:::? :kc-. 

. . in : iiy:~::on csr.::i:ir.~ 7.C?= arL:;i . 2:c3.12i - 2 ~ s  . , 
8 .-- 30% *.vz:sr o r  3Z1b isoproayi  :!c3,13! c . 1 ~  i ~ ; ; ;  

w2:2r-. 
S , .. . DO ZoC CX::.~ or ?2cs l l i Z 2 i  in Z ~31-.:2:.?37, . . 

espec:-:{>. -.-. .. ,. :h2:: ::2 z!:,;? or 3c!;; r?po-p1,: ~ 3 - 6  - - . . - a _  --u. .. . .. . . , . .  , ..! ' r re-.? :;sz?s. 1 :  a-ci-2d : c g  .. . .- .  - - - , . -  . .'... . .; 2ilr2.7.2 

perz.~~??.:!:: ' d2. j3 ; - )<  - -" -  :- - - - ?  : - p  . - . a * - -  UFb.. ....a L L  .....- :r'. r 2 : .  . . 7 .  I .  . . , .. m:::~.  :viil 5e aie?cnec :v2erz :he:: 20c:es c 3 r e  
in c i o ~ e  C O C : ~ : .  or  wiI! ~OC~:;OSS. -4 C O ~ : S ~ T . B T  

is too crowded ii i S e  fishes x i i l  noc re ld i i y  r o v ~  
as t52 corii;i?5r is slotvly roctced 0: shal-:zr.. 
\Yf;iie?. su:r'icic,: . r b  is zlloir.ad. i c tn~ i i Ic - : ion  
will be i~cI i 'Tc~ted Eecacss ::.2 fishes .viil h2rdsn 

, .- tvit>,oct discolor in^; bodies 2 n c  i l ls  xii! nac t 2  

deformed. twistzd. or bra:<.:: and the  
matophores will renz in  nezrl.  o r  h[!;- ogen. 

LABELING SPECIMENS 

Labe!ing specimens fully and prop5rI:: is of 
great i;-zporcance: unIabe!ed or  nis izbeied speci- 
mens tr3 o i  little o r  no value. PIJC the label ;\-it!? 
t he  sgec inens  a t  the tiize tks  iishes a r e  pre- 
sersed. Label paper shou!d re-nin firm tvher, 
wet and shocld not become puigy. K r i i e  ci_p=.-i:; 
with pencil o r  percanenc ink. recordinx t k e  
fallowfna data. 

- 
Fie!d Numbsr - 

I 

U s q ~ o u r  own o r  a degartment number. .A s=c- 
kfaccary c e r h o d  is to use the firs: initi:l of y.c;:: 
surname o r  your  iulI surname. the Isst two  digits -. of the yezr. and your coilection nunher. L cus. ii 
J o e  Brown in 1062 ;rreser-;es Eis fIi:h coiiec:i5r.. 
he writes 8-63-5 o r  Bro~vn-ti?-5: if far the De2ar:- 
menc o f  Salmon Invesri.zs:ions he writes. SI.62-5. 
When a de;lartmenc-I syniloI is usetl. i t  ofcen is 
desirshle lor t he  colIcctor to add his inicids o r  
name to the I.tbcl. 

N a n 2  o f  L V a t t r  Body and Lcca!i:y 
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Drotvn'5 l i s t ~ i r . ~  cc-m:. An cxz:?le o i  3 i)T;.e!' but . . 
~deqc : : :~  rxsr:::::: is: .iI:~kz. S i - ; r ~ >  ?.I,..?l .- 
Sys:zm. ~2:::i Sz:ion=! ',:;zz-?r.:, 3:30:-;3 

Like. 

Method of Cap ture  

Describe tj-pe of  gear  and size if s i g i i i c m t ,  
i-e.. seine ( 2 c n  mesh). fry net  (1 c n  mesh), t rawl 
(1 cm bag). etc. 

Temperature 

>leasure temperature of a i r  and/or  water .  If 
w a t e r  is ice-covered, what  percent? 

. . .. e.x:cr.c: dek-- o i  :urnlc:l:;* azd sourcc -;.iaci=i . . . . jii:. :,.~:.t.u:or.. CC.: c e z z ~  oi xr=c:en:-low. 
. . 

r.0~2.--:z. or z : ~ : :  ;2r=o2:2;c 9: 5:,-?1.1: ::: :oak, 
,,,...'1 o r  +.' 

I b. a...OUt C 2 : : l r . : :  ;;ercon:2gP 0i  j i pz r r :  
. , in r;ir"!e~. xhecher flow is slurg!~~. :ocie.-ie. 

o r  S-xi!:: d0r~inz.0,: 5oc:sn types-5ar.d. o x v z i .  
boulders. 'be4rccxk. EICLY. iiit. etc.; aqczric v e z e  
tz5on - s u b ~ e . ~ ~ d .  ezerszn:. o r  both 1n3-e .. domicz r ,~  s-flies a: Xenerj 11 kr ,own~. [i 3 lake 
o r  bay: s ~ t z  whetker frzs;?. Sr=c;:isk. o r  sdire:  
ii :ida!. s t 3 2  to ' w k t  ext2.c.t: es;i:zie size ~ . . d  
possibie degth; give d e ~ e e  of tur3idit::. ijTt 
o i  bot tom.  and arnoun: azd  k i n d s  o i  a q u z t -  
ic vegetation. 

. . . . . .  
, .. . . . . -  . -. . . . . -  - :. , .' 

Remarks 1.; 1. 

Describe anythinz ~ h z t  ;.i.ay ;lit1 in idenci:'ice~Ion 
of the  fishes. sue:: s pecuiiz? mzrkings, hzbits. 
o r  habitats. 

CHARACTERS USED IN 
IDENTIFYING SPECIES 

Other W a t e r  Conditions A juveniIe d m o n  is s h o r n  in Figure 1 to assist 
in recognizing and defining the characters  and 

If a strcatl: est imate i t ;  a v e n g e  width and t h e  counts and meuuremen t s  wed when keying 
mavimum degth: if tidal and brzckish. to wha t  out a spechen-  . 
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First Giil Arc;? 

. .. p z x  for sge~:::c ids--:;: .- .: , .. -..-.-..--. oc-  .-- 5 : I  arch .. - , (Fig. 21 consisx pr!zt,-.~y or 3 3 0 . 3 ~  cez::~! arch . . - to which the giil c k e r s  are 3c:=c.-.es x:=fori;-,  
the giil iiiarnencs (Izzei!=e) ?os:triori::. T::e $5 
d i e x  prevent soiid subs:=nces scch zs :'cod frsr  . . belnz c - r ~ e d  out throe:? t,i br:zcr.:z! c!eits 
and protect the de!ica:e ,$I1 i i i roez:~.  The nu?.- 
bers of ail rakers v a c  somen,'nz: ar,cn: indivi- 
duals oE e x >  species of s s l ~ o n .  b ~ c  the dir ' i~rence 
in average number bettveen some species is suf- 
ficiently great to enable one to uze t h e n  r s  speciiic 
characters. 

The rakers on the gi!I arc:? ms:r be c o ~ n t z d  as 
a unit, o r  the upper and lo iver lirnjs r a y  be 
counted separateIy. The tsvo lirnjs a re  joined 

ANTER I0 

at an angle, the upper being the shorter. Ti-ncn 
a d e r  is si:usted arcride the angle. it is inc!uded 
in the lower Iimb count. When ail ~f the =!en 
on the arch are  cot~nted as s unit. a sinxIe number 
is given: othenvise, both limbs a re  recorded 

- - 

s e ? a r ~ t e I ~  (the upper limb firs:). and then added. 
thus 12 -i- 20 = 3:. 

The gi1I n k c r s  nearest the anale o i  the grch 
are  the longest: the rakers become pro.rressiveIy 
shorter 3s they approach the attachment ends 
of each arch. Thc rakers nc2r the ecds are often 
rudirncn~sry ant1 c ln  be cuur.&tl on!). under 
rna.cniiic:~cion. 

. It may b e  difficult to cotlnc n!l o i  the rzkers 
acc.jr:tely ivhile the [irsr ::ill arch is in plbce, in 

.'..which ca'se it ivill Ile neccsssr;. to r e c o v e  rKe 
archiTo do this. turn  t13ck or cuc av:ay yi!I cover 
a s  sh0~r .n  in Fi-urc 2. Li i i  t f~a  firi: xi![ a rch  up- .' 

. . 
1 ~ x 2 .  IYic;: 2 skz:~ :c=:;ei. cz: 5ec-:;s%~ :?? . .. . . . . 
COEZ! ?ZCS z ~ i  : : ~ z z  ~i : . 2 ~ 2 ~ 2  Z:ZZ?S- ~ . = ~ < ~ ~ ~  . . .  . . .  . a d p ?  ::::r;cr, ?yciI;! :t.;:: - - a m -  -'¶- 

...-..a. i..;.. CZ'. tZ.2 

r e z z i ~ c e r  oi tkz 2~:2:?:e:: :.vzy. ;Ye>:: ~ 2 :  

the? vez:::! zc:=c.kez: i~ :?= s ~ c 2  mzzzer: 
ar.d cpien 50th ezds :;2 k10. :ezov;a tile arch. . . Grezc s r e  zcs:'be rzkzr. so :k2c ail xc:izer.rnr:: .. rzkers ~ 3 5 '  be r z x v e i  2r.c :onni~d. Xii2r r:z- 
iskizq the  exzr;lizz:ioc of ~ k ,  arch. reinser: it . Q ... , ir, the *I! cnzr;..zer fa: pas::=:z ic:c:e ex,;?.- 
inaiion. 

Gill R t k r  aqd Eye Compar i son  . _ .  ... 
- . a  ..:- * 

The Ionges: ra!-:'erf are coc?ered ~vich tk? 
l e n s h  or' th. eye (Fig. 1). \Vriic:-~ dividers, ob:zi; 
t h ?  m e r ' s ~ r 2 m e ~ t  01 the 1enz:l ot' the Ionazsc 
raker; then place on2 point of the dividers z t  
the anterior edge ot :he eye. tk2 ocher ~.xcendir?e 

Finure "-First ciII arc5 c r f  zalncrn liter remuvsl I ron  lzlc 
gill chamber: I) gill d u ; :  21 ciil ~ k e r s  ;lct:chsd to Uppat  
or shorter limb i l l  orch: :!I viil r-ken attached to lorver L I ~  

longer limb crt arch: 41 znGIr 1 1 i  x c h  ~iuoctiun of the tist, 
' 

limbs or bonest: 51 xi11 li1zxcntr Ilamrilaet: 61 upper  purnt 
of arch atuchmenr: 7 )  lower poinc cli :reh ~crtchment. 
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it  is i i - - ; a ~ :  ...,.--- :J 2 0 ~ 2  :vker? :k? :=hr :?n::?cs 
, . . . iz  re!:::^: : I  ~ h ?  ?:=i:. L~!<s ---.. .......> CCC:,' 32.". 

r-:ioi. 152 z!ii r=kar-*:re sizo r=:ios C ~ = Z Z ~  15 
. - the j u v ? . ~ . i l  3 - 1 -  -;.,.on irc:z252s iz ! e z ~ - = .  r or  . . -- exx-.g:e. :n jpeci-ezs 28012: 40 z z  .- L. :be ! o r ~ -  

. , .  
e5L d2.' T2j '  ?le COR:2i;lPC 2 3 0 C T  3 : ~ " o s  the . . eye !en=:. Sc: in 140 rzz sgeci-ens or ::e 3 2 ~ 2  

s;ler!zs. :::? ~:>?r -2:: be c3n::ized o r , i ; p  =Sot: 
2 t ixes .  Thij  and ocher ?ropor:ion=! ch:~:~s 
mus: be consicerzd. 

Anal Fin M e a s u r e m e n t  a n d  Count 

T o  conp:.re the  l e n s h  ot the  fin bzse tliich the  
Ion=?st r2y, m23scre che axz! fin 5252 wick di'.-ii. 
ers :  then project the poi ier ior  ler: of the dividers 
forward to the opposice tip of the lonqesc ray  
u shown in Fi.gure 5 by dot:ed [ice. - .- 

In c0uncir.g the number  of r ays  (Fig. 5 ) .  do not 
count those anteriormos: ones which are less 
t han  half the  length of t he  longest rays. such as. 
those marked "0." Count  all rays. such as  No. I. 
.that a r e  ha!f (o r  more than half) the legz,.t.ti of 
t h e  longest ray,  takinz .=eat ca re  to observe the  
1 s t  ray-No. 15 in F i . u r e  5. T h e  Ias: r t y  is usu- 
ally split to its base and appears superlici=!Iy as 
two rays, bu t  it is in reality only one and should 
b e  counted zs such. 

. . . -. . . . . 
.-1 4~-..-..--i:2<Z:J I :  :<. 7 1 ,  ::::=!:::< :::= :,~.-:ii- 

es;. =:~eriormos; oces :rz c=cz:2i. -i's.;=ii:.- --;- 
,. . . . . - . a .  2 

rr.?y be aCC3r.;i!J.>.2S s~::~Iz::oT:~:,'  OR^:: uzcer  . .. . . . .  . 
EI2~.:::C2C:OC. a?.= ',ViLR ; u ' ; ~ ~ i I ? s  [ o r , z ? y  tkZn 

'sl ' . . 
40 ;;..z FL. TI-.? br::c::zs:tz:i c=:.-.: t-;.,.: - - 
 pi;-..-;^,. ...,... .Al .. 3 zz : i i : ~ i ~ z = i  C ~ = : = C C S Y  in i ~ ~ ~ : i ~ e ~ s  

. -.. . . . .-  . . othey:is2 d!:::~::: :o !cs-::::,-, =?.c ~3 P G - = P : - : ~ , .  . . .-. . . . . . . . ,  va!ursle !n S~?C;-:::T::~ 'L:::.~cx :::,o;: I C- --.;!.- 
13 irr 151 i x z  c5e coho szir.on ~cs.;aIiy I: o r  I:). 

Fivure ti--Ventral surfzce uf he=:! of s:lmon. X r r o ~ ~  poin ts  
to one of I4 br~~c3iustez=[r Irn ! c i ~  sirie u i  hetd. 

Pyloric Caeca 'Count'  

With a scdpe!; wideIy open t h e  abdocisz! 
cavity. Sever  the esop:lzTs as f ~ i -  iortrrrrd z.s 
possij!e: then cut  off the intasrine nez r  t h e  ? f i i : i  

rior end of the stornack. The scorzach and  Gecn  
czn now he rernoveci as a uiiit  fig. T).'i;se 
m=qniiic=tion znd tex inr :  r,eo.',ie as aicis in count-  
inz, Counts of pyioric c=ecz a re  useful chiefly 
as =n addiriona1 c:lsr-c:er for qucstiontblt? s;,zi- 
mens. especially in sepsrzcinz :he chinook sa lmon 
(more than I00 c-zc-! f r 3 z  :kg c3ho :2!z , :y .  

(fetver chan 90). 

Color Paiiern Variations 

- - Juvcniic s : ~ l n o n  i r o n  ccr:::I~~ \ ~ : t ~ r t i  8,r :LL 

ceca in  SCz<ci oi c f c v e ! o j ~ , t z ~  n:1)- I1::vc. their  
+ , 

p ~ r :  rn2:ks O F  O C ~ ~ C :  ~z:ki:<j z : : > k ~ t I  i~}. :L I I I L : . Y ~ -  



or greenish-silvery sheen, especiaiIy when they . 
are alive. T o  identify these fish. it may b e  nec- 
e s s F y  to preserve  them first in Formalin t o  in- 
tensify their  markings. 

JuveniIes of one  species from certain waters ,  
such as habicuzlly turbid ones. may have  their  
me!anophores restr icted in size o r  d is~r ibut ion ,  
thereby resenbr ing  superficisiIy another  species. 
As an exanple. coho sa1izon norr?,zIIy h t v e  the  
adipose and ma1 fins denseIy speckled with n t h -  
er large melanophores. But  in some spe,:.., -'-ens, 
the mejanophores may be reduced in size o r  
distribution. s o  thz t  coho snlmon superiiciaiIy 
resemble chinook salmon. ConverseIy. juveniie 
chinook salmon may  have the rnelanophores 
unusually numerous and we!I developed. thereby 
resembling coho salmon. To avoid e r r o r  in identi- 
f icat ion.  c o m p a r e  t h e  s ize and  n u m 5 e r  o f  

-melanaphares on the  fins with those on the  bcdy; 
if few and small on the body, they shouId be f ew 
and s m d I  on the  fins. 

Color vari=tions a!so Occur re,nionstIy. An ex- 
ample is the predorsal stripe idchinook s ~ l n o n .  
which in fish l r o n  s a c c  rvaccrs is norr;l;:!!y a 
solid d-rk h - r  in .-;pecircns lcjs :hzn Ei) r;,r;l Fi: 
in chinook szirr.cn in o ~ h t :  w>t..rs t k c  s ~ ~ i ~ ~  
may be rcduccd L O  a i2ries oi ah[or.: h(occ?,es. - '. 

T h e  Iez::tS ivhcn i n d i . ; i d z ~ ! ~  ~ t t z l ~  sZc[: colt,. 

ation V ; ~ ~ C S  ( - ~ ~ 3 : ! j ' ,  both r.zicnzllj .  2r.d in 
% F C C : ' ~ C Z ~  I~CZ tb.2 S Z - C  [cc-[i:l.: s;;;-.p [ i s : ;  

t h e  same species m a y  lose parr a n d  o t h e r  
presmoit rnarEngs when only half xi Izrgs as 
o the r  fish. 

HOW :TO USE KEY . . .  . . .  

Becrruse of t h e  variztions in rr,or?hoiogy a c d  
coIorinq, ic is a&risa'ole to use the key in con- 
junction with t h e  figures and plates and t a  ck2ck 
a larze combination of char,c:er;. - 

In us in^ the key. first make cez:tic your sgeti- 
men is a ~ y c i f i c  s a l m o n  by e x z n i n i n y  ;he 
cha r jdcen  under  t h e  t w o  oppaszb1e grcu?.-  
labeled -1.- Sex t .  note t t c  nhsence o r  presence 

. of pa r r  marks (see sections 'Corrrbin;ltion o!-+ 
under  opposable groups 21. IT no o:r: =arks 372 
present  and your specimen has not entered t k e  
silvers. smolt s taze.  it is probably pink s3Irr;on. - 
but  to make sure. compare it with :k? idcntifj-in.z 
charzcters betiveen opposable s o u p s  2. If p s r r  
marks are  present. nocc the ahsencc o r  presence 
o i  rne1:~nap'nores on :~tIipase and ma1 fins lse? 
xroups 31. li r z c ~ ~ n o ~ ~ l ~ o r c ~  s r c  di..;cnc. scc '52: -  

 ions '-~.t,t,~!,;t/:tiitjtt ,I!''- un(l~br xrut:;~i 4 :  i f  [)r~'*-: 
en:. 5ec  "C,J,I,/~;II:I/~I,I, ~q'"scc!ior.s under Z,'roc;j3 
5. Dc!.-{t!c lvhic!l -~,,,,ti',;t~;:/;t~r C O ~ :  C!OSC!}' 

[i:s your spec.imcr,. tk,cn ccrii:; it by  corsp:1:i?..,' 
. . .. . 

tY.2 c~c5cr! ; [ : f l ,~5 o i  c b . ~  i(!er,:::!.~~:: ck:r::c:~ri 
f c , ~  :!:? ol;;:,~.:i!~i~ ::21:;;i. 
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. . . . . . . .  . . . . . .  sC~,s;l~:~ ;::,?j :=';:;1T :=*,Y;+r " ' 9  
3 

, . .:.-.. '13 .-=I.: i:: :5t isrsz: ::r: I~.Y.:::=~s r=:.;:,z!: . . 5 . .  -. s::a~q :22cn on jzqmy;s a::d :a:~:? !e::c:xa:es :!:::zj ::z .,V:::?::::~:I: ,,--z,,. 
, . . . . .  . . ... 

C Z ~ C ~  I ~ Y C : L C S  3I1111t5. :=:::;- Oczer :czs!  : 3:: =s:::=T:.- ;:rztgSS Or j,--!:: - - -p - r . - r -s  . . , - . . ,  - - - C - . . - - + -  

. . above ;civic i i ~  i F 1 ~  !. YO. 14):  2: :c:zose ::,t,-;-c:3Ia si=ies: G=per : ~ ~ , ~ d  - ... . . 
by jock 3 r 2 r ~ ~ i : 1 1 1 1 : ~  zzc -=x:::;.-::. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .-- T 

,. Base of zz:! ::z : / lo~:c , -  : kzz  :OF.-==- ---. --., .-: iF:g. 5'1. -i-?.>! r=::s QSZ-11:; -. Q t o  7.7 (---";,. .- . -. -. 3 . . . . .  8 or  13). GiIi T2k;lrs n ~ r - - ~ , . -  ...-.. . . :z:ver k:, 23 ox :!rs: zii! 2rc: IFIT. 3 ) .  Dorsal 
13 fin oi !x:s:. juveniiei o i  s o r 2  j ~ e c i e s  wic.L. jeverr j  ji;ckisi jeo;:. 

y - CZiA?.. T2OUTS. .A-1LiNTiC S.r.L:,IOS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :, :his 

Base! of I-:! iin ioiigcr thzn lozgssc rzy  (Fig.  5 ) .  4.~4 r2j.s nsuz!Iy 13 to 17 lrrr2i:; 
12. 18, or  19). Gi!! r ake r s  norrz!ly ?O LO 40 on firs: .$!! z r c i  irz.-e!y 181. Dors:! 

l b  fin of 1 l z i . r  j~ve?.i!ai lack blzckjsh S g O i j  b ~ c  ti? fin h z Y - b a  b[zckieb. 
9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PACIFIC S - J - L l 1 0 X - g e ~ ~ s  O ~ ~ c o r ~ ~ ~ r ~ c ~ ~ u s . .  .-a 

Cornbbzntion of: :.Vo par: m z r h  on sides ar.d no prominez: spacklinzs on bzck o i  
presmoli juveniles. UsuaIly no ne!anp 'nor=s  on an21 and adioose fins; ii zeIzr.0- 

?a phores prsssnt.  they a re  few and very sna!I. and ii on adiposs. are res:-ic:d to 
its posterior. f ree edge. 

PIXK LEULIPSA-CKI S2-uIOS-0. gorbuscha. ............................ .Pince 1. 

Genera1 d e v e l o p m e n t - ~ i ~ i i r r  to  chum salmon in that yolk sac may nor disagpear 
until juvenile is more than  31 mm FL. aiter which deve!oprnenc towzrc srr,oii 
shape and coloration is rapid. Witen less than 30 m n  FL. this species is siriiiar 
t o  chum saimon in being more  tzrsc2 than the sockeye. chinook. ar.d coho s a I n -  
on: body degth imir;ed!'zteIy before dorsal fin usuaily more than 1.5 t i ~ e s  head 
l e n s h .  . . 

Par;. rnzrh-0n!y species of s d m o n  lnckinr par; marks in the presmoir juceaiie. 
Colorarion of b o d y - P r z s e n e d  matenkl-In juveni1es less than 10 nn Fi. bad< 
is dark  to  h t e r d  line and  ventral  hall of body light when bicolored: dorsal third - 
of body is dnrkest.hiGes iigbter. v e n t r d  third 1ighcesr.- lusunlly milky-iuhicp o r  - ... 
dvery.) . )  when tricolored. Few o r  no rne!mophoras on lower sides m d  be!Iy. 
In juveniles more than 40 n m  FL. bicolored o~.tr icoiored condiclon is norrn~llj* 
not evidenc. the  dzrk back liqhtening grztdually dotvnwzrd to the very liyhc 
belly. Licfitg specimens-Dorsal half of body b d h t  bluish o r  s e t n h h  w i t h  
m ~ c h  silvery reflection: vencrnl half milky o r  siIv~.~~-ir.hite. 

Fins-.Anal m d  dorrsl  fins nvera,zjny s m d i e r  thin in c h u s  salmon: these iins 
in this species and in chum salmon distinctly smaller than in sockeye. cbinook. 
o r  coho mlnon.  In spec ikcns  (ess  rhan 40 mm FL the ionxest a n d  ray. wbe? 

' measured into head l e n g h .  extends from rip of snout to about center oi eye: 
in h e r  prcsnoic juveniles. th i s  mzasurcrzcnc exiccds from tip of silou: to 
a n m i o r  h d f  of c.4. Anal rays  uiu:rily I4 L O  ili i e s r r e g e s  13 to 171. D s , ~ : i i  r i i i  - - . . 
113s i e l ~  ~pci.s!:n:.i : ~ n d  on!). n s[ichr crr.dp=c:; toiva;d a (jar!. aniilrinr e!!:? in ... 
~ui.enilc5 leis c h ~ n  ;O m n  FL: over 50 mm. b[+ckisb - n c f ~ ~ o r  ed-5 i l e c a r ~ s  2ra. 
noucced a n d  t i p  of f i n  d ~ j * . .  C;l,irl i i jTrr hrs  speck! in~ c~r.fizcd C O  L ~ J !  h21i . . .  :: . . In ~uvef l i le j  lei5 th:~n 30 q m :  tvirh ir,;:c.iin: ien::b of juv?nilcs. ly;cr.:!in:r. 

. "Pe:lr ?!or,: r3ys .  a n d  i n  !::;. g r s smo! :  j ~ ; . , , i [ ~ j  l u i ~ r j  LC.(! L O  ! ) i :?r-_~ 
bl:.ckish. 

. 
19 
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. . .  -. -. Giii :z!<?~s ~ 2 %  .... - ,- 4 )  -=.*I;?? :a k:::?%z 2: : z ~ s r  . : : z .  :; :J ::I ,J: :sJil:2:. 12::: 
, . ,Js.L=;. :,. -- - -.- - ;*r-..-;;a- .'- --.; .'.' . . . ......a 

--.. -. --.- .4u ,e:::;2.~?i 2: :z= :;zi: ::i.:drs :;.-?,..-.- - - * ;  

. . . . .  ... .- - 
r-:ksr -"-- - .-., - -  . -  -.-3 *.-ULL 21&....-- a&-- 2 ~ 2  :s ~ < ~ ~ i ~ ! ~ ~  j= izcz  5 ~ :  ~ ~ ; : ~ ~ ~  

9 .  acd   as.,^^ L-.!:.' t2:ver ic3rz;l:::; . . ! e s j  -'-- "" 
- . I - - .  V L I .  

- - P C -  .- ------ L'sx:~!; L30 til 195 irr::?r;.ls $5 :j 2.':;: s / ez<s r  =+ n:har .... . - -  . . . 
Q~::*T ~ * L ; ; I C . P " - I . .  .-..c.: L i :  Z U . T Z 2 T S  :TC?. ~ 3 ? 3  222 ~oc:- :~v.?  t:j.~.q;l. .?Jz;::: , .  . r,,'..~ , :at**ep . . .  . . . . . . . . .  . . .  s. - .. .- .. -_ 
th";: !SO. ;Q 3. c . : - * - - -  .-L ... c -  ::2 ::: :;t.:*-.- ..'-.,':5;.. . . . - - a -  :C?::-..L-- 

-. Brnccz:os:o~=i rz!;i-L.sc:i!:. lr :a 1' (i--r-i7 10 0- L;,: z.,pF--a -----  n c - ~ D F  ... -.-. :.<- .--a .i- ...- z 
. . .  . . . .  . . .  in 0th:: s ? r c i s .  ? i ! ~ ~ i :  I - * - - - . - - . . -  1.. -. A - 4 h :  !$~i :?.22 :X :z:::cx i z ! : ~ ~ ,  7,r;:c: ;s.,-:'.- 

L. ...- 
h x  l.? L O  ! S  (r:.r?ij. 1:). . . . . . .  SC=!~S :Z :a~i?r:! line-:,i~iz :i;: :.or? ;t;; iz 22;. o r i t r  :kt ?-c::.z iz:T_. . . . . .  on: 1 1 : ? ~ 1  line scZ!e COuZZi E::: be a ji2izIC: izC3r  x l p - ; i l ~ a c : ~ ~  !n s2ecizi15 -- longer th2x 60 nx  r ~ .  

Klbi~s-Sh0r:es: life spzn of zz:: s jecies .  b.irnr.3 and ? yr ,  On[:; a . . . .  . , par3:ively s m ~ ! I  pr000r:bn of adu1ts -2" e-ycrnded r r . [ , q ~ : $ ~  in frsih ;t;;csr. 
hiaiori iy sp2ivil in fresh !v2:2rs within a s tor :  d h : l C ~ i o f  6i2<$iSh i.Jzc?7 or  i.; 
intrrcidal ~ i . r~c? rs .  hl2r.y yocxx  encs: b r r ck i s i  o r  s;!: tva:arr ;.i,i:hin i2,?,, h o c r j  

. , o r  days a f k r  erzerginq from rr6Cs. and ~ o r p ; r z r i i . ~ ! y  is:v nrr iound in  iT252 

wa te r  when m0r2 than 15 CIX FL. 
1- C o ~ n ( r i ~ ~ ~ t i o ~ z  of.- Bath par r  rnzrks an  sizes and da rk  spat l ings on bzck usxdiy obvious 

in Iivinz, presinoIt juveni1ea and always in pressrved spec isens  under m a ~ x i i i -  
. 2b cation (may be h i n t  in fishes i r o n  turbid y a r e r s ) :  pz r r  r n a r ! ~  become fsirr s a d  

disappear  as juvenile assumes srnoit coioratian -3. .................................. 

A% rne!anophores normzlly p r e s r n i  on adigose and 2 n d  iins oi  prssmalt juveciies. 
o r  if pr2sont. few and qui te  small. P a r i  r n r r ! ~  occ-igy n larzer  a rea  above iscerai 

3a  line than below it. z n d  in s o r e  specirzens nntsr ior  parr  mar!= mzy he drr.0~: 
entire!y above the laterai Iice. 

............................................... CHLJI. AXD SOC:ihIZ S-iL3IOS.. -4. 

MeInnophores normzily o6vious on adiposs fin in livinq spe.: e m e n s  and always in pre- - - " ' served specimens under ma~.i8c.tion (may be icdisrinct-in juveniles iram iiicg - 
3b a n t e n ) .  .~n ter iormost  p ~ r i  marks appear  to occzpy & l a rze  lor dmos: ss 1aryel 

an a rea  beion- la ten1  line sz above it: ~ h e i c  par;$tnarks zr2 usu~ i ly  lar.ie. Ion:. 
and wide. 

CHISOOK .ASD COHO S.4LSIOX.. -5. ................................................ 
C(~l~~b;j tnt in?t  oi:  Gill rziiers 19 to 25 iaver-n? 231, notably letser and z:ch shar:er 

- than  in s0cksi.e salmon. which hnve more than 23. Xormally no me~anaphores on 
adipose and anal fins. Anterior squzrish (quadrzte)  par: marks siturccd ~ I ~ u s t  
o r  e n t i r c ! ~  ailor@ llreral line in specirzezs l e j j  rhan 50 mm FL: in presnal t  ju- 

. veniles marc t'-n 30 pix FL. nn:srior par, mark5 tied :a be Ion< 2nd ver: n2r:uti- 

and ~ o ~ c i i n s i  n2y  C X C C - ~  ;va!l h ~ ! ~ i r  12icr::! jinC_ 
. . . . . . . . . .  CIiCJl ln()c) S.ILJiOS--0. ~ c ! . I .  : ............................... 

Ccn~'r:ll ( l s v c ! u ~ n e t  -Sici!::r Lo pick  s:.!mon in :i:: ) .al i  azc r;.::). ~ o L  d i s ;>~e : l i  . . z - 
: UnLII ~uven i i c  is mare than 34 -7 EL.a[ccr t v h i u i  dovo!opmez: loti.arr! s-"I: 

S ~ J [ : C  id rapi(!. .l!30 simil=r cb-piT.i  j ; j n O n  i n  b E i r x  i;grc rsroce itibc5 l c l i  :':in 
, . 

' 50 Rc FLl LI!;;~ [!IC ~ ~ c i ~ b ! * c .  c ~ ! i r , [ ~ ~ ~ ~ .  2p,( l  cUku .q::!r,(lc: !,c[I:; ( I V ; > ; Z  !r,z~!!:?.~;t!:,. 
be(ur2  [ f~ r s : : I  f ix  ~s::ij!-,- 1.5 :o i.3 :i-',, hc:!,! !c7,,:l>, 
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. . p .  .,..-,,.,,-------.---. -- ....... . ...-. :.a- :,. ?,, ...,... a .:! j = = c i ~ ; ~ s  l.253 :.'.=.7 :a Zz : L. lr2 ~ 3 ~ 3  . . . . . .  . . .  
ii;:=.-:;.; ,-:-:=:*! z.1: :; -'.~. :2r i  q,i:z '42 :,.' ?2:9'.'; .=:*Tz: .::2 -2 j:, :cc.-:. 

. . - * . . 
eye :;i.~.=z: i: -::2~;1..c:: ;z:-.tziits ZsrZ ::l;r: 3; ,.1: : ,. z z  .z::>s :::c :J :+- 

, . :O;.-"'..'" -"-P ""--".*. ---.. r r  - . - . ... .... ....... -..- ...d,.- ..-. ..-.. ~ ~ c . c : ~ y e  SZ:.T.OT.. 2 : ~  :or.= :,.r.s.:a ? X : ~ T . C  
, . 

we!! se:e:v !3:2r2! !ir.e. . . .  - .  . .  - . . .  Coior=:is2 G: ~ ~ , . ; * - . - : - , : s s , ~ : . c i  :;;::=:-::.->~r~z: ::cg? j::i=2 xs:zli:: ~ ~ ? z s z : .  
. . . . . .  -. , . . .  s o r n e r i z ? ~  2 ~2ri:s O I  ZiOi2.leS ::: ;~'.'2.ri;2~ !2i5 %"' ....... ;U -- ....... -L - ,. 3e1:.:37.::, :1:.'.: . . . . . . -- o r  c:s:;:e?r:r.: :r! areszc! :  ;u1;eziIes E c r ?  :;?x 30 x x  : L;  2 jro:i-ec: irrlz- . , ,  . .  . . ulzr  ro!:- oi 330; :  1zc  z!c:;::::s t;er..::?tr. 23rz:i r:czl 2zd .;33er 2dyf  o i  :=:: 

. . .  ri-.=ri..s. r k , ~ s t  usnt:!:: zss: c::::;..~: in i p ~ ~ i , e 2 i  b?r::.s?n 34 2.12 ,:il z:. oi:lr. 
. . fzdir.7 or dis=spezr:z: !r. !=:-a- a -- juceziies. L i r : ; ? ~  ~ ? e ~ i : : z 7 ~ ~ - ~ r i : . - A i z ~ c  ~ 2 : :  

be obsczred b y  s e e n i s h  o r  bicish overczs: o i  dorszi hzii or' body 3-d x-:.;-; ,....>LA or  . 

silverish sheon oi v e n ~ r z !  h2!f. . . F i n s - - R Z !  ar.d dorsal f i x  sr;,dI. a v e r - ~ i n ~  sliqb:Iy larx2r In size chzn :hose o i  
pink sz!non and averzz inz  consider-bly sizzI1er in'heTqkt,and are.- th22 chosz 

.- 
of sockaya izlmon. L e n g h  o i  l o c ~ = s :  a n ~ \  rzy ,  ~ ~ h e n  x s l r ~ r ? , d  [:on i zout  to 
eye, rezches co, o r  a ! rnos~ to. cencar oi eye: in s o c k 9 2  saIrnon this ineLszr2z2r.: 
usuz!Iy exter,ds n.dI beyood conLer oi eye. XnzI rzys usunl!:i 13 or 14 i e x ~ r 2 ~ . . e s  
13 to  171. D o r s ~ l j i n  h a  iev.. o r  no dis~inc:  spoccings in specimens less thzn 5il 
mrn FL: in larger  presnol: jutfenik&a dusky spot develops on ti?. Caildzf  /-in 
hu  fain^ sgots  Iargely confined fo 6as3i hz!f in juveniles less thzn 30 mm FL: 
in 12rger juveniles Iobes become blackish. 

Gill rakers  (see Fig. 4)-Seven to tweIve on upper limb. 12 to 19 on Iower. tot21 
usuaIly ran.g-ing between 20 and 25 (ext remes  19 to 30); rakers blunt and shorc. 
in sha rp  contrast to th inner ,  Ionger, and more numerous rzkers .oi sockeye 
salmon. which h a  30 to 39. 

PyIoric czeca-Usua!Iy 160 to IS3 ( e x t r e x e s  140 to 2191; diiier .suilicIent!y in 
numbers  i r o n  sockeye and  coho salmon. whic5 usua1Iy have, fewer than 100. 

. . . .  - - to be an aid in specir'ic ideztiiicacion. 
. Brrmckios ta~zl  rays- Usually 13 o r  14 [extier;..es 12 to 161: of vriiue a r i z ~ r i l y  in 

se?arzcinz this species from chicook saImon. which aenerzily h& more thzn 13. 
Sc31es in lateral Iine-Bectveen 123 2nd 13:; of value chie!?y in separzrizg this 

species from pink saimon. 
. ,  ; Habits-Liie span usud ly  3 to 3 y;. for inajority. 4 yr. s0r;l.e less thaz j. y ~ .  Jacks 

may occur. Majority spawn  in fresh K-atem onip a cos;;par,tirely shorr dis:sr;ce 
from bmckish water  o r  in intertidal tvatcrs. JIs.ny younq enter  brackish or  sa1t 
waters  very shor:ly a f te r  erner.$ng from redd. and few juveniles are iour.J in 
fresh waters  when more than  45 xrn FL. 

. . Combbatiotr 08 Gill rzkers  30 to 39 isverz:e 361: not=5lg more nuzerous. loc:cr. 
and mare  slender than in chum sz lnan .  which have [ a v e r  chzn 27. Norzsily n o  

. me!nnopharcs on adipose and a m 1  firs.  Anterior par; marks more recr-ngular 
4b  than squarish in outline in specimens less than 45 rnn FL and somerimes esrend 

as rnuc:~ a s  a third LO a haii be!ow later21 h e :  these oblon:: pzrr i z ~ r k i  C ~ R J  to 
sho rcm in preznoir juveniles more than 50 mrn FL and to be rnoscly ~ b o v e  lxe rz l  
line. sfl - - - '.' 

. . . . .  -.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SOCKEYE (RED) S . i L 3 1 o s  - n. I,,,-x.;,. : .P!-LG J - - Gener-l d:veIopr.c~.r-yo\: +s-t ui3?.iiy dk:::pc:rs. e..;cc?r [or :r:-~., beiuri. j c -  
.. _. . 

~"li lc5 rc::ril ::[I i n n  F' i .  'cu,!y ([cC:2cr ;c(! rpci.lcs m u r v  ..I::ili--,iii!ctl in  2 ! !  Prc- 
, . , . , . smoi: Irn:::!:..: t!~::n in c.b::3. n R c [  I l i l l k  5;lIr;,ons-I~otil. t f c ; i i n  ,rn?,crii:!~c!y : ~c !u r c  

I 9  

1 

' 

dor3.;l (In t~.;~?,!i:< less ~ 5 . l ~  1.2 [ i m e j  nt.::!: Icn::?. .. : n' Pzrr  m?.r!-.< -523 ..C.OI,I:,;,,;;/;,,,I ;I!IO~.C. 
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. . . . . . .  C,)ic=':i=r, ,I! ;od:,, - ? Q , ~ ~ ~ : - : . P : {  ,:r;::z:-::t - 2 , ~ ~ ~ : :  ::cz? .i5::! !.: c z : : : - i - s  : :2r{e: 
. . .  ,3.- .=. .  -..-.-,.. .--. . -  - - . oi  zx:? ,z2 >-.a ....-. ::.".A ... :f s1::.~.2r.s . ~ S S  ....... .,., ....... ,. .. ......, ...,. . - ' - - n e  ..--.-.- 

. . .  . - -  -- 
C O R : ~ L ~ Z :  :Z : : ~ k ? i  5 2 ~ - ~ ~ : 2 = ~  4:J Z Z ~ :  ~2 ZZ. : ::d io;.?:i::: ~27:::~ i::~ : . . dVS:-.- ' - I  -. .- ..r09- " I .  

-- - R 2  .,... . :,. -. t . . d . -  !!;,.-?n.i!+5 a?..?? 5i-I -- ...... : -. rgocs o r  n=rr ,=g ,iis:zz??.r-. 
. . .  . . .  . . . .  . . 

ai:?r iq.-::c:. :: s s r i e ~  oi : 3 ~ . 1 < : 3 ~  ~ ~ o C S  ? e c 3 c e  ::pp:r=n: ! ! n  nf:..:: sic32 oi. 2::: . . .  . . , , # .  . . . . . . . . .  adj:ce:: :o. dcrs:.: r:c',-2. e:;er:L:!:; 1,121 2or:ion benizc dors:: :in: :: 2cc:::o:: . . . .  . . - . . . .  to t ! lOSJ <.>OC-<, :: ::=;5; ---- - - --  ')c -- -- - -. - -! ............. . , .A .,.... : ". =.Oi.lCT I0.1T:t'JC::2! rz:'.' js3C5 . . deveiogs je:,seen dorszi rid:? IEG 1 7 - 3 ~ r  YLr - .  n=!*;si of 7::: z:r:-::. Liy<,- :?  .$.=zci- 
. . . .  . . 

nrcr t s - l ;n rs in~r  T.:.:: 'ce ohscxrc.-l 5:: zr=pr.:s: o r  nic:s:: oq.a - , . - . c -  , - .  ---. $3: dcrz:: . . . .  h31i o f  bodl' :,?d :v ,?i~i5:?  o r  s::.- . , s r : s ~ ,  S?S=F. u i  vez:rz/ c : : : .  . . . , , . .  Fins-J .~z l  zzc i g r ~ ~ l  ;ins :*ier=z? 12r;er iz he:::: 2 7 , ~  Z : ~ L  ::zz 1~ ::cz :zc 
9 .  pink ~ : . ! ~ c n .  Lenq,.zs 0 1  l o n ~ ~ s :  Z Z Z !  r-,;,, ~xhen mcnsurs i  fr3: ~ ~ 3 ' 1 :  2j.e. 

reaches usud!y from snout  co beyond cenc t r  oi  eye. Z.r.:I r3::s csua!iy 14 to !d 
( e x t r e g e s  13 co Iti). D o r s a l f i ~ r  norz~l l : ;  hzs few, o r  no dis~inc: s p ~ c k I r , a s  ir. 
spec inens  less t h t n  ti0 rnr i  FL: a ra ther   fain^ dors~.7.s?oj deoieioi;s ir, l a r z s r  . . .  
p r e s m l t  juv?nilos in ugpe r  portion ol  fin. t h e  iin b>ir.z.bdrdzrec! on its ire5 

, .. edqes ivich whitish (s?e lokv~s; iiy~:?, P l z ~ e  3) .  C t u d t !  fir: ha5 ie:v saec.-:t?.z: 
on b2s11 half, the lobes having ie:v o r  no ne !a .ophor~s .  even In r=:?ier Isr;.e 
juveniles. 

GiI1 rakers  (see Fi:. 41 -T~.velve to s i ~ t e e n  on upper  limb. I8 to 23 on loir?r, total 
usualIy ran,$ng between 32 and 37 (ex:remes 30 to 39); ra!.;2rf Ion: anrJ i!er.der. 
averzlginq longer than in any  o the r  species. in sharp conLr.s; to fewer, biunier 
rakers of churn saimon. which hzs 19 .to 30. 

Pytoric caecz-Usutily 65 to 95 (ex t remes  45 to 113): usually considerz5ly fewer 
than in pink, chum, and  chinook salmon, and aver ax in.^ more  thzx in coho 
salmon. 

Brzmchiostexal r ays - l j su~I Iy  13 to 15 (extremes 11 to 16): of vaiue ckIsi1;- in 
separat inz this specios from chizook sa ixon .  which sverz:P; more. 

S c d e s  in Iaterai Iice-Berxveen 123 and 140; o i  vaiue chieily in irpar-:in;. ~ h i i  
species lrom ?ink sa!rzon. which hz s  :: hisher  nuzbe r .  

Habits-Life span usually 4 o r  3 JT,  s o c e  oniy 3. Jzcks r z : ;  occ-r. ?,Iaiori::: o i  
individuzls high!y mi r - ro ry .  Adutts usuaIIy s p t w n  in s t r e n z s  tri5r;:zry to 
lakes: a small minority spatvn in strezrns without 3 Iake. in Iake ouc!er.s. o r  on 

.. ' Inke hezches. After  risinq from redd. younq rcove datr-nstreac r ~ r h e r  c;r idIy - - 
to a lake. rcrnaininq usu=IIy 1. sornc~i.-;..cs '1. and rare!. 3 y r  in fresh be- 
fore encerinz Srzckish o r  sa i t  water.  

Combi?lztion of: !AeIanophores on sdipoie fin usc:!Iy most r.arr.erous or, poxerior  
haif and generzlly formin: a dzrk border  (see P!ate 41: amerior  half of adipose 
with few rr.elsriophores o r  noce. .'lnai fin with fas rne1anophores or  r;cne. Su! x h e n  

5a . mei~no?hores  2re present.  oicen qxi te  Iarze- Tip oi dorsal fill and lobe3 of c:~udal 
- f i n  darker  in Iarzer presrnolc juveniles. 

............................. CIIISOOK I I < I S G \  S.AL)[(IS - 0. ~ . y / , ; r r r . ! ~ / . v ~ . / r : r .  .?!ate 4. 
Gcncrxl i t c ~ c l o p r n ~ c  -Yolk ..:nc \lsu::[Iy t I i r :p{~exrs  or is rectucccl to :I t r : . ~ ~  hc r l~ rc  . - . . - j11\.<-!1iit.5 ~.t,:!~.Il :;: c m  YL. E,,,[y t Ic r ;~yr  ::11([ s i ~ ~ ~ i ~ t s  ,T.OI-C ~I:L~I->~[!L-I!. i:! ::.! ;lrc- - .- 

-- .. sini~l t  icb:~<!!l.i t!~::n in c ! ~ ( ~ z  :In[[ ; l i ~ k  ~;;!!xoc: I I " , ! ~  t l s i~ t !~  ir-cfli:~!v!>. h r i o r c  
- .  - dors:!l t i 1 1  ~~.,a::!!y lc+,< ~h::-g [.a ~ 1 z ; c . ~  [lc::~[ [C!I:!~ I ~ : L ~ < C  1.1 Lu 1.;). 

* : P;11-r m:!r!;.i - : \ I I ~ o > :  inj:;Lri::!l[l; ~ ~ ~ Q : ~ ~ ~ ~ , : ! : ; ~  ;:!:,I [on: VCY:!~::!~:;: c::::,.; u>~:i!!;. 
$i~[::ilc~tI ~*~i: :~:!~. . [ : ! i l (  [$::c!l F i t [ c  [::!cb:-:![ ii:-.C: i[:i:*k il:::.F 1 7 2 7 ~ ; ~  :::!! U L ? , C ~  

. . .  
[ ll::i:.ki:\~> crir!:!.:;.,; i i . / ~ ! l  [ic!l:cs:. l~;:~~~~::.;rl; : , t~ (11' IIIII!>'  i l l  - 0 E : i .  .!i'i!:'_' ;L,".< 

i ll!o5: ~ l l ~ L . ~ ~ ~ : . ~ , ~ ( ~ : I  .\jc(.:,.,, t , . . L  .. . I . < .  
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c3iOr-.:-.. - - . d , .  ,)i  ' :l#J(:'; * - c':.r,v<'!'!.t- r i  : t t ; : (L. : - f ; ; [ -  ~ , ~ c ~ . ~ ~ ~ z L z z  . ,::!,)? . ,J[ . . .  ;"(::: .~r t-n-- .r ' . -  .... 
, . .  . . . . - -..-. - 

. . 
r.ZC.? ;!:::27 :Z.TZ 2G(::.- C Z i C ?  >[  i3Z3 SZL.T.~Z.  ::<=:::: ~ ~ c ~ ~ . > : : ~ ~  ::=:=;*.. '~ : : : z  

3 . .  
. . 

C=::.; j;::~? , ~ r  5 3 ~ .  - ; - C T  ---- -.--:- - -  ...-. +-- - s  A ~ - .  2.S. 2.?C J7C722t?? . :  L O 7 2 2  j=C:::R=Z; 
. . .  . . .  bicc:..:-; !..."A ..<--. . . . . .  . . ... 2,. "..a. L ..-.-. 2 3  L:Gr:Z: F:CZE Z S C ; ! : ;  O O i d  Z R i  !12:)r3<32 i.R 5.;?::525i . . . . . .  leis :k=:, : I )  T., 2 1  ::d - .~~e~ : . : : = : ! : :  on r i 2 ~ 3  5eicrl;) do;5;..! ;in: ::: !=:=?r ; ~ , r . 2 ~ . i i Y 5  

9 .  . . ,  dorszi 327.d oi:?r. ;3722L;5 c 3  ~ E C O  5tfriej u i  sL?ocs. c~s;;;elr.z:: :r, ;;::or sro -  
... , , ,. .4 , . . .  srr.ol:s ::i ot!.i?r ?po~:i,:j on ears:;! r.2:: o i  %I(!:; 3ec3ze  -or? :::ern= :r.c r::S- 

. , . . . .  ti~c:: i;ct:i:<: je:':;?er. ~ 3 7 5 1 1  ~ie?l  225 77.:~ T 2 7 K i  23522: i2 ilSi'.?S [ ~ S S  - '^"  -..-.. - - 35 d e ~ ~ e ; n - ; - -  ." ,-... --,. .-+tC::.' . . ,  t?.2Y32::?!- . !R:3 -.27.:.. !i2TZ5 2 Z C  ST,::: Scot: 2:: 
. . 

lnC:??.5;:, :?. n ~ z : j r x  2s j ' ~ ' j e n ~ ~ 2 3  . ----  ,, ,. 3..-1. -"- S;T~S~ ' ,  3:2<1. Li?inr/ . c p c : . ~ : e : ! s  - 
psi: me-..-  

, . x c  ocker - q r a - . - - -  ...-..,..., --,. ,..-, be o b s c z ~ ~ d  5y jicis.i-sii:.er>+ c g l c r  oi  do.-- 
, ,. sa1 h t i i  sf 5~6:: 2nd si ivery sheon of ven~r-1  ;.,I!:. 

Fins-An-! 2r.d dorsz! t izs  ~ r ' e r = q i n q  considerz3i>, !zrzzr iz 2 x 2  chzn chose oi :h. 
churn ar.d pirik s t l z o n  2zd j l i~hc!y Izrzer  chsn in th.e S O C ~ ~ ?  s s l ~ o n :  lsn4:k. 
of I o ~ a e s :  a n d  r2i.s. cvhen rr,ezsured into he26 l e r . ~ h .  r?.shinz [ r o c  snout  t i?  
t o  beyond posterior edqe  oi  pupil azd s o m e ~ I n e s  beyond'pbstsrior edcp  o!' 2y2: 

7- I d i s k 1  edzz of 2 n d  s!Iahc!y f ~ l c z t e  in ssecIr .ens rnors c : ? i 3  40 m x  r L ~ U I  2':e:- 

ag ing  less r'2Ic:te th:n does t he  free e d e  of the anai oi  :he coho sa!rzor,. . 4 x l  
rays 25 to 12, averzizing h i ~ h e r  in number  t h x  in ar.y ot5er sgecies. DO?-SL'! 
fin in younq less thzn  60 mix FL ~ w a ! I y  has few or no distinct spot t icq .  a b i ~ c k -  
ish spot  developina in t h e  u p p e r  portion of the fin as the juveniles approach 
t h e  sr;;oIt s tage  ( 5 2 0  PIa t e  4) .  Caz~bzl /in h x  conparatively few rne!anophores 
r a t h e r  generzIIy discribute? in the: smaller individuals, the Iobes dzrkeninz  
as t h e  fishes approach t h e  presrnolt s t a ~ e .  

GiII rakers  ( s e s  Fig. 4) -Seven to ttvelve on upper limb. 10 to 16 on' lower, rocal . . .  
U S U Z ~ ~ ~  ran$r?:ng bet:.;zcn 20 and 33 (ex t remes  19 to 2 8 ) ;  rakers shor: =nd iir;.,!lzr 
in size and number  to  chum and coho sa!mon. 

Pyforic caecz-UsunIIy 140 t o  IS5 Ie.u:reges 90 to '1401: of vaIue in scpamcinz chis 
species from coho szIr;,on. which narmtIIy h,u fen-ar than 83. 

Bmnchiosceazl mys-L'suzlly 16 to 18 [ e s t r e n e s  13 to 191: ~rv&=<? nnizher gre2c- 
. . er than in any  o t h e r  species. 

Scales in I s t en1  Iine-Ber-ween 132 and 133: usuzlly of most value in jegzrtlriz: . 
. - .  ., : this species from pink saimon. - 

Habits-Life span 2 to 8 yr. usuaIIy 4 to 6. Jacks m y  occur. A portion o i  :he jt - 
veniles enter  sa l t  w a t e r  durinz first yezr oi  1iie:'remaintler ~ i 7 ~  in fresh il.-.=are.- 
more than 1 yr bur ra re iy  2 rr. Jux-enilcs of prcsnolt  sisxe iuczti ir: fresh *.\-a- 
ters when 3s Ionq .-s 150 r;;n FL. 

Conlbiilutiurc o/:. Jlcltnop'nores usus!Iy numerous a ~ d  rzt!~er  eventv dis:.-il~uted on 
adipose En: occasion2i!y in l a r ~ o r  juveniles. pos:crior o r  free C ~ C C  ;n:~:.* ri:ir!;er 
than remainder. thereby  rcsembIir,g somewhat nelanophore tfis:rillucion on sd i -  - 
pose o f  c:licook s ~ l n o n .  Anal fin in apecincns larzcr than 30 n;;l FL more fa1c::cc 
and anter ior  cip more proncuncccl chnn in ochcr spec!'c.j. includin: chinotlk 5:iirnun: 
in sf1 escc2c S R $ ! I C ~ C  speci;;.??;. :lr.cerior o r  Icstiinq ertqe of m::I iin i.< u.hi:i.;h. 

- - . .- !rich 2 dark bzr par?.iIc! :i.?,c\ i ~ o s ~ k r i o r  :u ic: rcm::iziry. 1 ~ ( 1 5 : ~ ~ r ~ ~ 1 r  i1nr:iol; ( 1 1  i i ~  

' * -  U S U ~ ~ ~ Y  ~ l~~L!~( ! : l n t !~ '  s [ ; ~ ~ ~ ~ ! ~ ~ [  iric!l mc!;Lp,oi~i:orcs (01- i[i..;:!l : i ~ ; t l  I I I I < [ I . I * ~ I I I .  
edges [see ?!;\LC j). p 

. . . 
. C'Oi[O IS(L~ 'E? . \  SALI~OS' -O.  i;;.s,;rc.!t. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Gtt:~t-a:.:~i ~ l ~ ~ * ; , - ! ~ ~ ~ , ~ ~ ~ ~  -i-o/> 5 z c  ili?;~;:;:~.::.;. ~bxcf:[)t I , ) , .  :I L: . : :~,L* .  ~ ~ c ~ ~ ~ ~ ~ v  
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specirr.?ns: 33cx S ~ O C ~ ~ Z Z S  on hot?, si6.s oi corsa! r:c:.s usnziiy prszi:.n: ir, 
all exce?c sr.=!!ezt s p e c i ~ ~ e n s :  S ~ O C ~  besxesn  9 2 r r  m+:s oiten 2!0;,~1-!2 2nd  . . extendicy do~vnv~arci  k12t'.'..22n they.. sor;.,eci~,es to I~cer:! iizc (522 i l ~ i : ~ ~ ,  i:4- 
ure,  PIzce 3 ) :  sgots on d o r s d  ha!! of bod:; otzsn ir,,c-:.- . - -he in n u z b e r  and/or d2- 
crease in s iz l  as i n d i v i d u ~ ! ~  approzc:? s;;lolt 'st$$?. .&ili;n:, s?z&r;tzn.r-Pzr: 
marks 2nd  ocher bod;. r?,arkin.~s ~ 2 : ;  be obsccr.c! by d a t k  cc!or:rlor. o l 5 0 6 y  o r  
by bluish she tn .  

F ins-And 2zd adipos2 i i ~ s  described under  "Corr,tiirza!inn n/"'(ihIs sectioni. =in?! 
rays  usuaily 13 o r  14 (e.uzre-.es 13 to 16). Dorsal j i 7 r  hzs corr;pzrzriv=.l.. ,,J fe1.v 
r~e lanophores  scattered over it* s i zd l e s t  specimens: in those more thzn 32 
mrn FL the  nuziber  of r;-,e!anophores increzses. especizl!y on o r  adjzcont to 23-  

ter ior  o r  leading edge; this results in 2 dzrk bar along the anterior edgz behizd 
which rnelanophores a re  r z the r  evenly dis:ributed: as fishes approzc:l presxol: 
stage. a white anterior (or  I e ~ d i n a )  edge  and a whitish tip deve!ops. foI!o<ved 
by a dark panIle1 bar  [see bottom f i a r e .  Plzca 5 ) .  CaudrrljT~c hzs --.' . -;..er ever. 
distribution o i  me!mophores aIona rays  in z!! excegc s;;..ziIcst you;,,r, this in- 
creasing in color intensity and number  u fish increzses in.sizc. 

GiIl rakers  ( s ee  Fig. 41-Eight to thir teen on upper limb, 9. to 14 on lotrer. :oc2! 
number usud ly  r a n g i ~ z  becween 19 and 27 l ex t r exes  18 to 27) :  xkers shor: 
and r a the r  similar in size and number  to c h u n  =nd c5inook saimon.. 

Pxiotfc czecz-l'sua!Ig 30 to 83 (ex:rezes 43 to 1141: of value in segar=:in: thir 
species from chinook. pink. and c h u n  szlnon.  which nor;nziIy have c o r e  than . 
IOU. - 

Br,nchiostezzI ~ y s - V s u a I l y  I?, o r  I4 ~ex:rcmes 13 tb 15): a v e n r e  n c z h e r  less 
- 

than in c h i ~ o o i ;  s a l ~ o n .  which norcz i iy  k+ 15 or more. 
Scales in lateral Iine-Becween 120 and 140 (averzqe 1291: usu=Ity aver=$,?'n: 

fewer than in any ocher species. 
Habits-Life syzn 9 0  4 yr. Jacks ma;- occcC. 3Iajor:':y appezr to s?ezJ I or  2 ;.r 

in fresh w3cers. a few 3 Yi. Some juveniiei in presr .01~ stay= = r e  found in fresh 
- ,  rvacers when 130 nx FL. 
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, . -  .. . ., . -. .*,  . 1 --, :!CSEy, i:T.L:dd. r-y: e53 3"""".-1 
L. ----a. - 

3 . .  , si::=:2d on ~ c r ~ z i  .-:c;z oec7.vesr. dc;r:i 3-d . . .. - - 
czcc,s! : ; zs  i; :=.. 1. Yo. i i .  . .. . , . 

A41z2! f i ~ !  i::e : : z  j;~:=:~<i z e c : i ! y  X.C ir.~?- 
.-. .. , , , .  

G , - .  .-.?!:: aer.:nd 52.-:.:een ;;os:sris: 2r.z . 0 :  . 
, . . . azc3:sr. 2nd 3 , 1 : 2 ~ i ~ r  ar.6 o i  crzczi ; e c x c : s  

(Fit. 1. Yo. 16) .  
A:i!!.?i-y nrorzss  o r  si-z!, -42 ~ c o z s o r : :  er.i:r.r?" . . 

5CZ.v -:tLi,lt'C: LO L33c7T 0;' L.l:i?:~r 3252 C; 

pe!vic fin (Tic. I. KO. 1 4 ) .  -: 

Gill opcni / :g  O p e n i n 2  bz~:;-e;; o p c r c ! ~  o r  gii! 
. cover  and sId? of he-d. 

Brs?rchios:egt[s or  br~nc~hr 'ostagsi  r2;l.s E!on- 
, - 7 - 

gat26 bones arrzcgtc rzr.v,,ise wichin br2nc.x- 
o s t e ~ 3 l  ~ ~ T ~ T S Z ~ S ,  sicu2ted on v?ncrz! e d a t  
of g-Ill C D V S ~ ~  [Fig. 61. 

Caudal jin Termina l  or tzil fin of i ishes (Fig. 
1, No. I?). 

,Q 
Caudal pedu:tc!e Tha t  region of body b e t l i e e s  

base  of poster ior  ray of nnsI fin 2r.d bzse o i  
caudaI fin (Fig. 1. No. 11). 

CJtromatophores Coior ce!Is which u n d e r  con- 
troI of sympathe t ic  nervous system czn  be 
d t e r e d  in shape,  producing color chznges. 

Cycloid scales Smooth-edged sc.-!es of soit- 
r ayed  iishes hzving  an evenIy c'urved poster ior  
bo rde r  devoid of minute spines. 

. Dorsal  fh In saiizons. a singie fin corzposed 
of r ays  s i tua ted  dorsa!Iy on body agproxirnzcely 
hdfivay between head and tail (Fig. I. Xo. 41. 

. Dorsz i  r idge A p e x  o r  dorsaI junccion of Ieit  and  . 

right-sides of body; dorszl and adipose fins a r e  
situzted on this  ridxe !Fix. 1. So .  3-61. 

Domd stn'pe A band on dorsal ridge which is 
l igh te r  o r  darker than adjacent arers .  

F ~ l c a t e  Curved  like a sick!e: a .fin is falcate 
when its dis:zl edge  is conczve. h a v i ~ g  middle 
rays sho r t e r  than anter ior  and usuaIIy pas-  
t e r io r  rz j-s.  

Fiiu~ncrtls See  gili.t'i/.ln~c,t/s. 
Fork  Ic~igllr D i i i ~ n c e  in 3 straiqht  l ine  from 

antcrior:ost Pzr: of tip of u m e r  j7.n. o r  snotl: 
. o f  juveniic s ~ i r n o n s  to Apex o? ;ln<[c prscfcrcct[ - .- by Ll:.o lul)rs o i  c::ud.:! iin IF~;. I .  SO. I ) .  
G 1 1  Ei?.nchi:lI ikzlc<ur.  i i h i c ! l  c?cr:;i-,s 

, . 
gill r ~ k ? : j  a:!! XI!! [ i ! : l r c z c j ,  o r  / = % c ~ [ ; l e  -, 

. . (Fia. 2). 

... -.  . . . .  . . ct'ii ~ ~ i ~ : : , ~ ~ ~ , - : ~ ~  i i : : , ? z i ! ~ d :  : :$z:zc :g:cs o i  5~;:. . . .  .. I . .  , .  . 
CC.?::; 5233i:es ',l'i:Z 3:CCC i ' 2 5 5 2 ; ~ .  2C:=:,2< 

-. to ;astarior ~ e : ?  o i  giII ::+ !cl=.. 2,  SO. ; I .  . . 
, :  ?,3;ec::3:s a;: ;::sriz; adz? oi ::--- ... A -  

--a- =... -.L:. [F!q. 2. Yo. L? .  .. . . . 
c C . :  3(3:1;?:2 !T: t s:r=:::: i i ; . ~  f.-cZ 

an:arisrrr.os: 72:: o l  Z;?T j:.:; o r  S ~ O C :  t c  
pO--lr .oc b b * . :  . -..-1,3 ...-. -:.. ~ 3 i  I Y ; ~ ~ : ! s  , !: .-. ::. 1. Yo. 21. 

.?....,ILI ..' . . . . . - .- . . . c;:.:?:?:: 2 ;  ::zc,:: :.:z ::-:-.i 31;:: .- 
. .  . . . 

of ixt iet.v ver:zbrrs :v;.,:c: j'i?;ort CI:~::: 
f i ~ s  in clrtzin fiskes. 

Jack P;ecocious Ei;ai~ s a l ~ . o n  whic?. s?s\r.n zic2r 
7 .  spenc1.g 2 . ~ 2 2 7  or  ::':a less in tk2 oce2n :h=n 

t h s  m.;..jo:it>- oi:indlvidczIs: thsy 2 ~ 2  n o t z j i ~ ,  .. . 
smz!!er t ?an  al:er?zs siz2 oi spz..vr,in? m-,!.s 
of tk2ir s ~ e c i e e j .  

Jure~ t i t e  As used here. r szlnon be!:veen 25 azd  
110 mix FL which has  cot e n t e r ~ d  s z o i t  s tage .  

L a m e l h e  S e e  gii!jiiznenrs. 
Lateral [ins F- line Eor-ed by a sar ies  of s en -  

sory tubes and  pores extendinz along s ides 
. f rom hezd to tail (Fig. 1, No. 10). 

Lstctiz! iixe scale count A count of pored s c d a s  
f rom firs: s c d e  on body behind bead pos:e- 
riorty to above hypuraI. 

~ l ~ e f a ~ t o p i t o r c s  C'nronzrop'nores tvr-ir:~ d z r k  o r  
black pimen:. 

Pam mclrks Squaf%h or oblonz hlotckes fir 
p izxen t cd  a r e s  aIon:: sides o i  presinoIt saimo- 
nids (Fig. 1. Xo. 9). 

Pectoral /ins Anterior  o r  upper:-osi of pzi;<d 
fins oi fishc3. one  on e x 3  sicie o i  5rcX: inre- 
diarcly b'ehina head IF!:. I. So. 131. 

Pelmk ~7tt.r A ventral ps i7  of fins. shrfnzIr..:I 
in saInonic's (Fiq- I. So.  133. 

Postdorsal n'd.cie Thz t  por:ion of dorsaI ridzc 
behind dorssi fin IFi:. 1. So.  51. 

P~.cdor-s.li n'rtl.rfc,c T h ~ t  portion of tforsa1 rid<? 
before dorsal fin /Fix. 1. So. 21. 

P~-csntc~it juvenile szIi-zon tvich p - r r  marks:  
in pink salnr~n. which lack par r  m ~ r k s .  tIe- 
rnsrc:ltion I w t w e e n  :I [ ~ r c s ~ o l :  :~ntl  s n o l c  i.i 
sli:ht. t i i i f c r i nz  chic!!! i n  l ; ~ : ~ c r ' . ,  mnl~rc 
i i d ~ i i ~  sS;~,~IC. -.- 

J I 1 -  Oi~cnin;' i:; iris of c!.c ! , j .  u.:;lic:i 
. .. , !i:<!;; rc:!c>,cs 7 s : i ~ : i .  [ L  is cir,:!:.~ in 1 1 ~ 2 ~ s  tFiy. 

1. XO. 7 ) .  
. , r!,[t,r.;'. '-;;( .:.:; Fi,,,.;f2!.[;).< , i i .  ..;:. hc.:; ,,:, u > . ' . . : ' . .  

U . . > L .  

, 9 , .  % 

,:L;,Z<!L;!::~. \L.!l,:c"b o { > I : : ;  i:,:,, c:::,..: 
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salzon.   en. s :ud~n : i .  and o the r s  :vno . , n z v e  : e r t 2 <  
. . . . 

e :  V?r:: srr!!  2r.c 303::1. :sTz:~. 
. .  , 

t 5e  k2y. 
perc=:z:-: zero ckiefi;. to  sr=!!est 2iI :=k~rs .- -. 
and I==! r=;.i (Fig. 5 ,  "0";. 

, , S e  IV'nen d e ~ c 5  o i  body, r z l s c r o c i  3e- . . . .  fore do:s2! iiz. is C D Z S i C b T 2 3 l j '  .cE=:?r :h=r 
wict5 oi bod;.. 

Srno[l As u s e f i e r e .  3 :four.: salmo:: wkick hzs 
. lost its par r  r n x k s .  Pink and c h ~ r ; ;  rairnon ir;. 

US US!!^ KO to the ocezn within a f e w  da:;s o i  
e r n e r ~ n g  from the st iearnbed and usua!!y do 
not under20 a visible c5znge in rxor?'rioloqy 
o r  color in Ires'n water. 

S u b s d u ! &  A n  individual s in i i s r  to zn adult  and 
approaching adulthood in aqe and s i z l  bu t  s:iII 
inczpable oi breedins. 

Tercle NesrIy cylindrical in cross sec!ion.?nd 
taperinz toward the front and rezr .  
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1 
K s y  to ~ i e ! d  Ide~t i i icci icn c f  Anccromous J u v e n i l e  ScImcr,ids 

in  the Fcciiic Norihwesf 

ABSTRACT 

-4 key is presented with dzscriptive illust1-~tions to  he!^ in fie!? identif,cntion 
ci live, juvenile sa!rnonids in fr-cs!l \x--aiers of the Pacific Xorthn-es:. Other juve- 
nile fish thzt may be mktakenIy idesti5ed as  sa!monids are  inc!uded. 

Species identification of live, anzdromous 
juveniIe ~nlmonids  is frequently a problem to 
the fie!d bi3Iagist The purpbse of this ksy 
is to list and i l luskate the esternaI cl12racte:- 
istics 11-hic1l \\-ill ~x,pedita field identification . 
of juvenile saImonids in the Pacific North\xvest, 
- Five species of Pacific s d m o n  (pink, &urn, 
sockeye, chinook, and coho); four  species of 
t rout  (cutthroat, b m ~ ~ n ,  Doily Varden, nnd 
ninbou-  or s t e e l h a d )  ; and other juvenile a n d  
adult  fish ' tha t  may be miskken f o r  sa1rr.on o r  
t rou t  in fresh 11-ntcr are descril~ed in tbis  key. 

USE OF KEY 

native charzcteristics indimted by numbers in 
pareztheses (numbers on the d r ~ w i n g s  ~ 0 ~ ~ 2 s -  
pond to numbers of s b t m e n t s  in the ke:.-). 
Continue in this mimner until the  sl~ecin-en is  
identified. Some ex:crnaI cfiarzcterisdcs are 
positive separzting f e a t u r s  (n3rk2d with zs- 
te:-isk) , whereas othels are  not. Tirerefore, two 
or  more statements should be considered becore 
f ind  rejection. If a precise identiiicntion czn- 
not be made- using the exte-ma1 dlaracterisiics 
--aqd the fish can be saclificd, a positive ident- 
iiication a n  usuaIIy be made from intern;ll 
features (marked ~ v i t h  double a s t e r i s h )  . X 
Liblioglxphy or' Iteys tIlzt utilize more desari11- 
tiye internal charact?ris:ics is ir.c!ude< in this 
paper. 

The  cllnri~cieristics for  identification i11-e list- KEY 
ed in a series of :tItern;~tise st;~terncnts, some .- 

-. 
of ~vhic!i : ~ r c  ill~~sti.;;tcd. 'fQ usc tile kcy, cs- 1. ( $ 7 )  Adij10~2 fin and scales p:-eseilt. 
amin? t!~e first st;\ tc!!ioi t; if al~p!ic:~Lle, pro- (Fig. 1) 
ceca to t!ic ~ i c s t  and colltini~e to succes~ive  2. (.!3) Fles!ly n!~p?nd?;.s a t  b2ss of ~?!t . ic:  
s tn tc ! :~e~~ts  u n t i I  the species is ide!iti$~d. If fins pr?senk. 
(1 st:rtcnic!~t i i  nu t  :ll)i~lic;rl~lc, pass to,;!lC :I!:~Y:', 3. (.19) Jlot:th Inrg?, rc?.c>i:lg a t  lens! to 

ccn'c:. o f  el'?. 
' E S ! I C C { ~ [ ! ~  :I~c!! ~ I Z C ! ! ,  r:~::ili: 0 5 ~ ~ ! ~ ~ ~ ~ ~ ~ .  Fn5:i!.. ,., c-:,- ..., C...-.-- . . :A-,> 

r )  
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fin - 
f in 

Fig i l r e  1.-X hj-pot!~etical s z lmon id  s h o w i n g  estern-! chz~=c'.e:is:ics. 

4. (17) Anal fin h igher  than long, with 8 to 
12 deve!oped rays (Fig. 2A) 

5. (52) *Teeth on head and shaft of vomer. 
(Fig. $.A; 

G e n u s  Salmo G e n u s  O n c o r h y n c h u s  

F i r ~ r e  2.-.in-1 fins:  (A) Trout, genus Snlrtro; ( B )  Pzci f ic .cIn :on,  g e n u s  O~tcorft~,tchrc.c. T k c  t x s  dr -wings  
J ! ? o ~  JiiTcrcnces in str3c:urc a n d  fir, rzy conzt .  ( S o t c  t h - t  the [c:t;;:h of d lc  an=! fi.n iis ik over-!I h-sz! length, 
a n d  i t s  I ~ e i g h  :h:: t l i s k c c e  f r o m  t h e  o r ig in  of the-fin t o  the tip of t h e  ;lr,terior lobe. In coun:in,c fin rzys, in-  
cintlc on!:, t h o ~ i ; \ v h i c h  origiz-te fro~ll  &e base a K J  tFrminjtc 3) tile o u t e r  r n z r 5 r ,  o f  C ! I ~  An o r  :re h:!I = l o n g  
as [or grc::,cz tkn] L\c Iongzst  xy.) - .. 
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F i r ~ r a  ;.-Lsc=::sn of t icncii icn in (-4) :kc :=of -2; (?3) t!lc f loor of t ! c  X~CI.? o f  s:i.=oni:i 5ske5. ( ? T ? S ~ E C I  o r  
zbscnce of :eeck or. :hc :.orr.cr o r  c a n r ~ e  ::y ke d e t c ~ : i n c t i  by  use of tL.c !i:<c :'.,;:: 9r bic- -  :-.---..- ......a ..-... en:. T:?e .. - . sn-11 hyoid :eei: 2: !kc base o i  +,e Lar.z.~e =rc Ioc=:cd 'Jc?:\-een k e  gii! zrckes o l  :he :oo.c: j--2; 2r.d 2rc  c:::c-:: 
t o  find.) 

6. (18) Dorsa! fin with Izrge dzrk s g o k .  
T r o u t  

. Genrrs Sctl7r.o 

7. (53) fin not orznpe; no row of 
pale round spots along lateral line. 

8. (13) *Small hyoid t ~ t t h  a t  bzse of tongue. 
(Fig. 3B) 

9. (13) Not more than five parr mar7-- .-.a on 
xid-d3~-s:! zhcai? 3: donz! fin, 

10. (14) bIaxilIary reaching past posterior 
mzrgin of eye. 

11. (15) Red o r  yelloivish hyoid m a r k  under  
lower jaw. Tail usually bIack spotted. 

Cut throat  t rou t  
6 ( S ~ Z T O  cicr.k+) 

16. (20) P a r r  marks zL?zost round. 
Rainbonr or  - 

steelhex? trocf 
(Scblzo gc i rdnzr i )  

. - 
12. (8) *No teeth at  b:~sgr of tongue. 
13. (9)  Five to 10 p i ~ r r  rn;frI;s along mid-dor- 

saI r idg~,  nllcr,d of dorsal fin. 
14. (10) i\Ir?xiIl:~~y short, not re:~c!ling past  

~ ~ o s t c r i o r  n l :~ rg i~~  of cy2. 1 
15. (I!) Xo llyoid nnrlc 11nder Ioive~jav,- .  Fclsp 

or  no spots  011 t?.ii. 

17. (4) Anal fin longer high, wiL5 13 
o r  more  developed rays. (Fig. 25) 

18. (6) DorszI fin witlout large dark spots, 
may be black tipped. . Pacific salmon 

Genus O n c o r h 7 ~ h z ~ s  

19. (20) No parr m2r7s. Fry lezve fresh 
water while sm,zII-approxim,-,te!y 
1-75 inches (45 mrn) long. 

Pink sslmon 
(0. gorb~~schct)  



Appendix B -  (page 24 of 25) 

23. (LS) P x r  ZZY;~; Trzsent zs verCic=I b ; : ~  
or  ovzl si;ots. 

21. (20) P:rr rxarks snort, esrecding litt!e, 
i i  zay. be!oiv 1atc:-r:l line. 

2Z ( 2 5 )  Giil ~ d i 2 : ~  on firs: :rch. 23 to '25. 
..I ?y!oric czecz. 140 to 1%. - .  

23. (25) Pziz r=..::rks ::alnr Sides bc!otv 1z:- 
el-A Iillc iridescont SePn. 

24. (2'7) Sn:A when miz-zt ing fro= fresh 
- I\-ZK~L-, nppl-oxiz..ateIy 1.5 i11ci:es (40 

mn) long. 
CIicm sa!rr.cn 

2! ,23  
(0. Ice!@) 

25. (22) Gill rakers on first arch, 30' to 40. 
**PyIoric caeca 60 to 115. 

26. (23) P a r r  marks  usuaIIy sharply defined. 
Sides below later-z1! Iizc silva-? - - J J  c o t  
iridescent green. 

2'7. (24) Re!ativeIy large wken m i s a t i n g  
- from fresh water, aunroximateIv 3 - - -  - - 

to 5 inches (80 to 126 mm) Iong. 
28. (32) di11 ralcak Ionp and. sIender. more - 

than 29 on first arck 
29. (32) Adipose fin clear, not  pi,vented. 

. --  a Sockeye saImon 
(0. ner h )  

30. ( 2 : )  p:::-: --7-r.- .---.- :A !-..-" ,-. -. ~ , - ~ ! . - : ~ . - 1  :... 3 - 3  zCr.- 
..c-. . I * . .  

tcreci by !::::?.;:i lii:e. 
31. (23) "GiIi r::km s i~orr  311ri 2 ; i ~ i ~ ,  t e ~ v e r  

tllan 23 on  ,515: arc; b... 

, . 35. (29) Atiiyosa 53 n: !?:.s: -.)--- t ~ . A -  -.&.l!y 7ig- 
mezt~?.  

33. (40) "P!y!oric cec:: n:or= t b - ,  ?O. 
34. (1.11) Pxrr m x i ~  5rc;adei- dlzx i n t c ~ q ~ a c e s .  
35. (42) Anterior  rays of anal 611 not dis- 

t i n c t ! ~  Iangcr Lk..n rest, not white 
edged. 

3G. ( 4 3 )  =?1:?.1 fir. not ;igzxr,tsd. 
3'7. (4:) Blnck s i ~ o ~ ,  w>,er. pr.ser.t, 0;: boc!~ 

lobes of c ~ u d s I  fin. 
38. (45) Adipose fin not csr?.pIerc!;- rzott!ed, 

ciczr x e . 2  at a n t c i o r  S x e  of fin.. 
39. (46) Elack p r n s  along base of loiver te. th. 

Chinook sa!zon 
(0. tsimzcytsc!z) . - 

40. (33) '"PIyloric caeca Ieis thzn 80. 
41. (34J P a r r  marks na~+o.omer than inter- 

- spaces. 
42. (35) Anterior rays of anal tin e!ongated; 

when depressed they e-xtend to bzse 
of Iast ray. (~ig.2~) 

43. (36) AnaI fin pi,cmented between rays, re- 
sulting in black banding. 

44. (37) Blac?~ siots,  vhen present, on upper 
lobe of mudai, . 

-45 . .  (35) Adipose fin completdy pigmented. 
46. (36) Xouth grzy to ~ ~ h i t e .  

I 

Coho salmon 
(0. kisi~tcit) 
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47. (1) Adipose fin not 7roser.t; scnies r;r=- 
sent o r  1::d;ir.g. . . 

Xoc Sz!zxn:c:t 

- ! .  43. (3) No :',=shy a?ger,d~g: 3: base o r  ;e:v:= 
fics. 

S ~ e ! k  . . 
Faxi iy  Osz--er:cze - 

, . 
19. ( 3 )  Mouth sxai!, no; rezczr.:: czz rs r  of 

eye; teech wc.24 o r  zkse!::. 
. , 50. (51) Depressed dorsal fic, skor r t r  tils2 

CARL, G. CLIFF023, K. -:-. CLZ:;IZ~~S, 
and C. C. LIXDSZ'i. 

G ~ E U S  C O ~ . ~ ~ O Z - s  1957. T3.e f ~ ~ s i ? - ~ ~ . ~ t ? ~  fisi:es of E;!-itis!-. 
Colurnbin. B. C. Prov. 4 1 ~ s . ~  Ds;I. R ~ z -  

51. (50) Dspressed dorsa! fin, longer than re?.tion Conszr-i., E3:ido. 5. 1 9 2  p. 
head. CLE>fEXS, \Tr. -4. . - Arctic 3.n:;ling 1935. Ti?.? Px !nc  sa!n:on ir. Eritis:? Co- 

' ( T ~ L ~ ~ G ! ! ~ L s  ( L ~ C ~ ~ C + I L S )  lumbin nPakrs.  E. C., Rq. Comr?.. Fish.  
1934: ECl.03-K105. 

52. (5) "Teeth on head of vorner only. CLEXZXS, 17. A., and C-. V. WILEY. 
. Chzrs 1946. Fishes of the Pacific Coast of Can. 

. ' Genus SalvzZi7us adz. Fish. Res. Board C+., Bull. 68. 
Doily Varden (S. mcrlnrn) 363 y. 

FOERSTER, R. E., and A. T,. PRITCH-U<D. 
58. (7). Adipose fin orange; row of distinct . 19%. Tile iden t i f i~ t ion  of the young of 

pale round spots along lateral  line. the five sgecies of Pzcidc saIrr.ac, with 
Brown t rout  notes on the Ixsh-~vaket. p i l v e  of their  

; (Sahno t nrttn) l i f e - s o y .  B. C., R ~ I .  Cornm. Fish. 
1934: I<lOG-I<1IG. 
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3 -;\r= 10 ~ > r , $ y  w1111 Cr : ; l l l a l~on r~  Sr fc:v an;: H t s i ~ h  Ac-:r.ir:r a:tcn 
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a 1 5 7 z d  Avenue 3 . E -  - 1 (206)835-3777 
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i Ss;:z:,:e o! ?re;arc' (c;:G7dJ) 

- - 
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3ic a c i d , 3 - . 4 d o o , E t h ~ l  Ester, Hethao2sulfonate XI -- N4 

-- -- - - -- 
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.y cause i r r i t a t i o n .  
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1 8  J Fanr 
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1 A. Xk I 1 
2 ~ i i . . ? d ~  

/ 
I , 6: 

a c e r  s o r a p ,  Cs rbon  D i o x i d e ,  Dry Ched.c$., AlcoSol or P o l ~ e r  FOP-= 
' 1  FIT F ~ L T  P;=az=urc-s 

..( .:. . . 

HA 
- I 

Lberrrng R n )  
HA 

Dau? ( N R  - 1) Enqcn=3 Pate 

G"?+ Lh,*..e - 7 )  

148°C 

x 4  
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-* F5222 is used 2s E n  zccs=\etic fsr f i s h .  A -  is $ezerally a s z Z e  
c,Le=lcz1 acd t>o , ro  ar2 ncz ssec i r l  crecau=lc,:s crlle", f c r  on =,'.,a 
M a ~ a r i z l  Sz5ot'; Data S k e e t ,  k,cwevcr, c==c:: s z s z  shcc l5  be use2 
v;?ez h2nc ' lkq acy ckmlc=l.  : , . r~id brl-a-,llzs eqsts a=<, of czurss, 
ing=s=lcn. I2 s k i 2  i=zitz:icn ccc;zs,  cs-. rehr ~ l c r e z .  

. . 
-&: m y  X v o i L  i ?IS222 C Z  5 . .  x z  the_ e y z s .  Tzz2L,-2C: f i s k  

des=lne& f c r  fccc  n ~ s t  be h=16 i n  zres:? v e e r  &cve 10' c f c r  21 
days before csnsmption. There is no ocher i n f o r i a t i o r .  available 
at this tize on health hzzzres. 

F I R S T  AID: 

EYZ C O N T A C T :  
Flush eyes w i t h  wzter. 

SKIN CONTACT: 
F l u s h  w i t h  wzter. 

I N G E S T I O N :  
No information available a t  this t i ne .  

I??-"ALiTION : 
No infomation available at this t ine .  

N o t  known a t  this tine. 



Appendix D. AWL forms and standard p r o c e d u r z s  for rec~rding data- 

, . . -  Tne sazple SIZ: IS / 0 jack2:;~ j d ~ o n  sixoit ;e: J2y. i i ~  i' 2:. 5 3 *e&. if h i ?  j ~ y p l i ~ g  
objec:rves are being me:. sa.mplin,o will not o c z u  on TvP-tdnesd3y and Sundyi. I: :s essentid t5zt 
the s m ~ p l e  be mksn r-~domiy. In die event thar more tbm the required sample size is in ti.,? 
smo!~ 7 3 2  ai ihe rime of smpiing, :he tr2p is :o be s i r e d  :o arcire r~~dorr -xss .  blr,rn L?: smcir: 
xc --,-- .-.'only disciiouted. a siiiail di? ne: nii1 be use i  LO rexove a subsm.;ie. Tnis prcczdur= 

nil1 be re2ezisd until die sample size goal is mer  

Smoit length and weight will be recorded on . A t 1 1  f o m s  (.Appendix D. 1).  Us i r ,~  a No. 2 pencil. 
complete each section of the lefi side of the . A h 1  and darken the conespondi~g blocks: 

Description: Include species (sockeye smolt), location, year, and samplers. 

Card: The AWL forms and conespondin,o slides are numbered sequentially by dare 
throughout the season starting k i th  $ 001. A nep; consecutively numbered, card 
is used each day even if the previous card is not completed. There may be a 
minimum of one fish and a ma.uimurn of 40 fish (8 slides) per AWL. 

Species: Refer to the reverse side of  the ATAT form to obtain species; sockeye = 2. 

Day, Month, Year: Use the appropriate digits for the date the fish are sampled. 

District, Subdistrict, Sirearn, Location: ConsuIt project Ieader for the appropriate codes. 

Period: List the period in which the fish were sampIed using Appendix D.2. 

Project: Refer to the reverse side of  the AWL form to obtain code; code 4 will be used as 
default since a specific smolt code does not exist. 

Gear: Refer to the reverse side of the AWL form to obtain code; 00 = trap. 
- 

. I 

Mesh: Leave blank. 

Type of Length Measurement: Refer to the reverse side of the AWL form to obtain code; 
1 = Tip-of-snout to fork-of-tail. 

~ u m b e ;  of Scales: Mark 1 (refers to 1 smearffish) 

f: of Cards: Mark 1 (each AWL form is individually numbered) 
f 

Keep the litho codes in numerical order throu,ohout the sezson and be sure to 
transfer the litho code from the front lefi side to the backside of the ALL1 form. 
These forms will be optically scanned and stray marks may be misinterprzted. I t  
is the crew leaders respdnsibiliry:to make sure that all f o m s  are czreh!ly edit?? 
before reruming then to your supenisor. 



Appendix D- (page 2 of 

Sampling procedure 

SmoIt will be kept dive and sampled the day of capture. MS222 will be used to ulesrhetize the 
fish. Tne use of this chemical will be derxonsuated in the field. A flartened proce will be used 
to remove 5-10 scdes from the prefezed a r e s  consult Appendix D.3. Tne scales will be 
mounted on a glass siide as illusrrated in Appendix D.4. The left ponion of e x 3  slide will be 
labeied: location, date, A h 1  # (card +), and fish numbers (1-5, 6-10, 11-15, ex.). When the 
slides are completed, rerurn thern.to the box in order, and label the box as shotc-n in Appendix - D.4. Smolt len,ds will be mesured in millimeters fiom the tip of the snout to the fork of the 
tail, Appendix D.5. Record each len-gth by darkening the appropriare column blocks on th: AiV1 - 
form. 

Excess water will be removed from the smolt before weighing by using a paper towel blotter. 
Individual smolt weights wiIl be recorded to the nearest 0.1 gram on the backside (risht side) of 
the AWL form (Appendix D.l). 

Take care to ensure length and weight data corresponds to the appropriate scale smear as this 
information is used to calculate condition factor at age. When sampling for age, lenzth, and 
weight, rite-in-rain books may bz used to record data. After sampling is done, transfer the data 
carehllv to the AWL forms. I t  is the  responsibility of the crew leader to make sure the da t a  
has been transferred correctly a n d  the AWZ form is filled out completely. 
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. . . . . . . . . .  -r.5.. ---.. >-..LC.. A;: . ( . . I ; - -  

- J L S C = . ~ ~ - - C -  j= .cgy f :.-=cT -*- 5 k - u ~  5,a -u  < ? " . .  := ..;* : . - .. 
I \,.I 

- -  i .1 . - -  -": .:c - . . ,,...... : - - ,  .- .. 
. , I .  I , . . .  I 

...... o-! 

. . . .  

..... . . 

. .  
. I , . . . . . . .  ' I  

a ,  I.-...... 

Code 

.... 
I 

LENGTH 
M E A S U R E M E N T  

N U M B E X  
S U L ' S I  1 D X J  

I FISH 

. a * . . .  . . a .  # O f  CARUS I z . 
PI- O ~ C U ~ C I U '  Y C 1 O . I 7 1 1 7 .  111711 Y100 

~ l 1 l l 1 l l I 1 1 1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 1 x 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~ 1 1 1 1 x 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~ 1 1 1 1 1 . 1 1 1 ~ 1 :  I - 
Weights 10's 1's 1/10 ' s S ~ E C : ~ S  

I - - 0-, 
I I - L-.- r-, 

.' - , - f.., - 
CZAR n P t  

Code 

" - ,* --- 

,.,-..-.--.-.- 

..... .--- -. 
.I . . . .  ... - -  I 

, . . . 

L . .---, ........ , 
. . . - - .  , - .  . 

t . , . l , , : * . , . . ' . , , $ , , ! ;  , ,  : . . .  , 8 . -  ! ? . ! . , . . .  . . . . .  . . . . . . . . .  ..2 I ' 

- - a ,  . . . .  . . . . . ; . .  . . .  ; . . .  . ;  . . . . . .  . . I - '  I ! ' .  . . . . . , . . .  . . . . . . . . .  : . . a  s * .  : . . ,  . . x  ' 4 .  s . .  
. . 
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1 01-Jan t 3  03-Jzn 2 9 0 5 - J u i i  t o  
2 04-Jan t o  10-J;r, 2 9 12-Ju ly  t o  
3 11-Jan t o  17-Jzn 3 0 1:-July t o  
4 18-Jan  t o  24-Jan 3 1 26-Jui y t o  
5 25-Jan t o  31-Jan 3 2 0 2 - A c s  t o  
6 01-Feb t o  07-Feb 3 3 : . 09-Aug t s  
7 08-Feb t o  14-Feb 3 4 - - 1 -  t o  

- -. 

8 15-Feb t o  21-Feb 35 23-dug t o  
9 22-Feb t s  28-FeS 36 . 30-Aug tcr 

10 01-Mar t o  07-Mar 37 . 06-52? t o  
11 08-Mar t o  14-Mar 3 8 13-Ssp t o  
12 15-Mar t o  ill-Mar _ ,, 39 20-Sep t o  
13 22-Mar t o  28-Mar 40 27-Sep t o  
14 29-Mar t o  04-Apr 4 1 04-Oct t o  
15 05-Apr t o  11-Apr . 42 11-Oct t o  
16 12-Apr t o  18-Apr 43 18-0ct  t o  
-1 7 19-Apr t o  25-Apr 4 4 25-0ct t o  
18 26-Apr t o  02-May * 4 5 01-Nov t o  
19 03-May t o  09-May 45 08-,Nov t o  
20 10-Mzy t o .  16-Hay 47 :I5-Nov t o  
2 1 17.-May t o  23-May 48 22-Nov t o  
2 2 24-May t o  30-May 49 29-Nov t o  
23 31-May t o  06-June 50 . 06-0ec t o  
24 07-June t o  13-June 51 . 13-Dec t o  
25 14-June t o  20-June 5 2 20-Oec t o  
26" 21-June t o  27-June 5 3 - 27-0ec t o  
27 28-June t o  04-Ju ly  . . . . . 
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Apsendix D - 3 -  Scale s.a=~lir,$ gracedare shoving the p r e f e r z s d  
area  on a snolt s a l z o n -  

Left 

/ \/ P o s t e r i o r  i n s e ~  

side 

t i o n  of Docsal P i n  

i n s e r t i o n  of Anal Fin 

\ 

\ 
\ 

. . . . .  

.. - 
Preferred Area 

. . Preferred Scales 

. 
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Appendix D=4 Salmon srnoft glass siide example. 

The following information shouid be legibly written on the sfide label: 

1. AWL rr" 
2 Location 
3. date (mo/day/yr) - 
4. Fish rr' ( 1-5, 6-1 0, ... 35-40) 

$1 $5 

rl 

RED LAKE 
5/16/94 

4% el 0 

RED LAKE 
511 6/94 

When the siides are cornpIeted, return them to the box in order by AWL g, date, and fish +. 
Label the siide box on top with the following information: 

LOCATION (RED LAKE) 
AWL NUMBERS (AWL # 009 - 018) 
BEGINNING AND ENDING DATES ( 5/16 - 20/94) 

Appendix D.5 
MEASURING SMOLT LENGTH 



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
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